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PEPTIDE DERIVATIVES 

The present invention relates to peptides, their pro- 
duction, pharmaceutical preparations containing them, 
and their use as medicaments. 

The present invention provides a sugar derivative of a 
biologically active peptide, which derivative has a pro- 
longed duration of action when compared to the non-sugar 
modified peptide and contains at least on one of the . 
amino acid units a sugar residue which is attached to- 
an amino group thereof by a coupling other than a direct 
N-glycosidic bond, and additionally, when it is a conden- 
sation product of a carboxyl group containing sugar and a 
peptide with less than 8 amino acid units, by a coupling 
other than a direct amide bond. 

Hereinafter these compounds are referred to as compounds 
of the invention. 

By non-sugar modified peptide is meant the structurally 
corresponding peptide not having the sugar residue or 
residues. Hereinafter this is referred to as the un- 
modified peptide. 

We have moreover found that the compounds of the invention 
show particularly interesting and surprising pharmacolo- 
gical properties, especially a longer duration of actnon, 
e.g. as described hereinafter. 
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We have found that incorporation of a sugar residue or - 
residues, even when bound in a different manner to normal 
glycosylation e.g. of Asn or Ser, induces these properties. 

It is preferred to introduce these sugar* residues on amino 
groups of -amino acids remote from the active site of the peptide. 

The term peptides as used herein includes; peptides (e.g. 
di-, tri -peptides) , oligo-peptides, polypeptides, and 
proteins. .Preferably the peptide is of. more than 7 amino 
add uaits. Conveniently the peptide is of 8 to 32 amino acid 
units, the term amino acid unit as used herein also in- 
cludes an amino alcohol unit, e.g. a reduced amino acid. 

The term biologically active peptides is used herein to 
cover in particular compounds having pharmacological or 
•therapeutical activity* e.g. compounds which have hormonal, 
enzymatic or immunomodulatory activity, or which stimulate 
or inhibit - such activity. These hiologically active peptides 
encompass natural peptides isolated from nature or fermen- 
tation of cells, e.g. produced through genetic engineering , or 
synthesized and also their derivatives ,or analogues. 

By derivatives and analogues is understood in particular 
natural peptides, wherein one or more amino acid units have 
been omitted and/Or replaced by one or more other amino 
acid radical (s ) and/or wherein one or more functional groups 
have been replaced by one or more other functional groups 
and/or wherein one or more groups have been replaced by one 
or several other isosteric groups. In general , the term 
covers all modified derivatives of a biologically active 
peptides, which exhibit a qualitatively similar effect to 
that of the unmodified peptide. 
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The sugars used may be e.g. any known mono- or oligo- 
saccharide, especially a mono-, d1- or triose or a deri- 
vative thereof, e.<T. an amino- and/or carboxylic acid 
and/or reduced and/or esterified derivative thereof. 

<-«..ni a H a a to a N- terminal amino group 
The sugar may be coupled e.g. to 

and/or to at least one amino group of the peptide 
present in the side chain thereof. 

The sugar may be coupled by one of its functional groups 
to the peptide either directly or indirectly by a bridging 
member e.g. an alkylene carbonyl group. 

This coupling may be made in conventional manner, especially 
as- hereinafter described. 

In a preferred group of the compounds of the invention 
the sugar residue is attached to an amino group of the 
peptide by a coupling other than a direct N-glycosidic 
or direct amide bond. 

A group of the compounds of the invention are preparable 
by an Amadori or Heyns rearrangement,. 

The invention also provides oral pharmaceutical preparations 
containing a compound of the invention especially those 
having at least 8 amino acids units. 

Th* present invention provides in particular the following 
sugar derivatives of biologically active peptides, of 

formula I 
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a) 




6 



I 



wherein 



is .the deoxy residue of a ketose, the- residue being linked 
via the CH 2 group to the NH group of. a biologically active 
peptide, and 

P is the residue of a biologically active: peptide of 
formula NH~-P, wherein the NH group is located on 
the N-terminal end or in a side chain of the peptide P, 

b) of formula II 



is the deoxy residue of an aldose, the radical being linked 
via the free bond to the NH group of a biologically active 
peptide, and 

P is. the residue of a biologically active peptide of for- 
mula NH 2 -P, wherein the NH group is located on the 
N-terminal end or in a side chain of the- peptide P, 

c) of formula III 




II 



G 3 -C0-NR y -P 



III 
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wherein 

G CO is the residue of a uronic acid, or of a poly- 

hydroxymono- or di-carboxyl ic acid, 
r is hydrogen, alkyl with 1 to 3 C-atoms or alkanoyl 
y with 1 to 4 C-atoms, and 

P is the residue of a biologically active peptide 

of formula NH 2 -P, containing at least 8 amino acid 
units 

wherein NR y is located at the N-terminal end or in a 
side chain of the peptide P 
d) of formula IVa, IVb, IVc or IVd 

<-\ -y TVa $' vo-q'-n -p lvb 

6 4 y~ NH . Q _* -P IVa ijj 



wherein P denotes the residue of a biologically 
active peptide of formula H 2 N-P, 



G 4 A G 



2 

are s>uoar residues. 
R is hydrogen, alkyl with 1 to 3-<r-atoms or alkanoyl 

with 1 to 4 C-atoms , and 

q, Q', Q" and Q"' are groups coupling the peptide 
residue with the sugar residue, 
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wherein the NH group bonded to P is located at the 
N-terminal end or in a side chain of the peptide, or 

e) of formula Va or Vb 

H0H 2 C-(CH0H) c -CY-CH 2 -NH-P Va 

H0H 2 C-(CH0H) c -CH-CH 2 0H Vb 
NHP 

wherein Y is H 2 or H, OH 
c is 2 or 3 or 4 

P. is a residue of a biologically active 
peptide of formula HgN-P 

wherejn the NH group bonded to P is located at the . 
N-terminal end or in a side chain of the peptide P, 
and any one of the free hydroxy groups in the polyol 
moiety of the compounds of formula V is optionally 
bound in glycosylic manner to a reducing mono- , di- or 
oligosaccharide or amino sugar, 

as well as the acid addition salts and complexes of these 
polypeptide derivatives, with the provisos that 

a) in the above-mentioned compounds of formula I, P is other 
than a radical of a gastrin peptide with a C-terminal 
group ending in -Asp-Phe-NH 2 , 

b) when in the compounds of formula IVb Q' is a phenyl - 
ring containing divalent rad-ical or when in the compounds 
of formula IVd Q"' is the residue of an aliphatic 
dicarboxyl ic - acid, then P-NH 9 is not a natural insulin,, 
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c) when in the compounds of formula III 63-CO is the 
residue of an optionally N-acylated muramic acid 
then the second amino acid residue at the N-terminal 
end of the peptide P-NHR y should not be the residue 

of an amino dicarboxylic acid. 
A gastrin is a peptide which increases gastric aci d secretion- 
All the above-mentioned sugar residues may be mono-, di- 
or oligosaccharides. These sugars may contain heptoses, 
hexoses and/or pentoses, which may exist as pyranoses 
or furanoses. 

In all the formulae I to V mentioned above only one sugar 
moiety per peptide residue has been shown. However, the 
invention also covers sugar derivatives of peptides having 
more than one free amino groups on the peptide residue, 
these derivatives containing e.g. 2 or' 3 sugar residues per 
peptide residue. 

The invention provides additionally all biologically 
active peptides which have more than one sugar residue 
which are linked as defined above. 

The sugar polypeptides preferably contain 1 to 3 mono- 
saccharide residues, which may be joined together as a 
di saccharide or tri -saccharide: 

In all the above-mentioned compounds, the line~ means 
that the bond may be in the a- or ^-position. 

In formula I preferably is 
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a) a residue of formula 




Via 



wherein 

one of radicals 6 a and G fa is hydrogen and the other is OH, 

on* "of radical s-.G c and G d is hydrogen and the other is 
OH or O-glycbsyl , wherein the glycosy/l radical is derivable 
from a reducinq* mono-* di- or oligosaccharide, 
one of radicals G e and G f is hydrogen and the other is OH,- 
one of radicals G and G. is hydrogen and the other is 

g n 

hydrogen or CH 9 0H 



e.g. wherein radicals G a to G h are selected *such that the 
residue of formula Via corresponds to a radical which is 
obtainable by means; of an Amadori rearrangement from a 
natural or a synthetically accessible mono-, di- or oligo 
saccharide. 

The following residues may be mentioned as examples of 
sugar residues of formula Via : 

Deoxyfructosyl , deoxytsgatosyl , deoxysorbosyl , a-glucosyl 
(l-4)^deoxyfructosyl , a-glucosyl (1 -4) -a-gl ucosyl (1-4)- 
deoxy.f ructosyl 
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b) a residue of formula VIb 




VIb 



wherein 



one of radicals G a and G fa is hydrogen and the other is OH 
one of radicals 6 C and G d is hydrogen and the other is OH 

O-glycosyV, wherein the glycosyl radical is derivable. 

from a reducing mono-, di- or oligosaccharide, 

one of radicals G Q and G f is hydrogen and the other is 
hydrogen, COOH, CH 2 0H , CH 2 -0-P(0)-(0H) 2 or CHgO- 
glycosyl, wherein the glycosyl radical is derivable 
from a reducing mono-, di- or oligosaccharide, 

e.g. wherein radicals G a to G f are selected such that the 
radical of formula VIb corresponds to a radical which is 
obtainable by means of an Amadori rearrangement from a 
natural or a synthetically accessible mono-, di- or oligo 
saccharide . 
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Residues of formula VIb may be obtained for example by 
means of an Amadori rearrangement from saccharides such 
as gentioBiose, melibiose, ribose, xylose or from uronic 
acids strcfi.as glucuronic acid or galacturonic acid 0 



In formula II, 




preferably is 



a) a residue of formula Vila 




Vila 



wherein one of radicals & a or is hydrogen and the other 
is a free bond, 

one of radicals & c or G^ is hydrogen and the other 
. is OH, 

one of radicals G e or G^ is hydrogen and the other 
is OH or O-glycosyl , wherein the glycosyl radical 
is derivable from a reducing mono-, di- or oligo- 
saccharide, 

one of radicals G g and G^ is hydrogen and the 
other is CHgOH , 0 r CH 2 -0-glycosy1 , wherein the 
glycosyl radical is derivable from a reducing 
mono-, di- or oligosaccharide, e.g. 

wherein radicals GL to G. are selected such that the radical 

a n 

of formula Vila corresponds to a radical which is obtain- 
able by means of a Heyns" rearrangement from a natural or a 
synthetically accessible mono-, di- or oligoketose. 
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b) a residue of formula Vllb 
G 




Vllb 



wherein 

one of radicals G 

free bond, 
one of radicals G 
one of radicals G 



a and G b 



is hydrogen and the other is a 



- and Gj 
c d 

- and G.e 
e T 



OH, 



is hydrogen and the other is 
fs hydrogen and the other is CH 2 0H 
or CH 2 -0-glycosyl , wherein' the * glycosyl radical is 
derivab-le from a reducing mono-, di- or ol i go-sacchari de 
e.g. wherein radicals G a to G f are selected such that the 
radical Vllb corresponds to a radical which is obtainable 
by means of a Heyns rearrangement from a natural or a 
synthetically accessible mono-, di- or oligoketose. 

Residues of formula Vila or Vllb may be obtained for example 
by means of Heyns rearrangement from sugar such as 0-fruc- 
tose, lactulose, L-sorbose, D-tagatose or D-ribulose. 



In formula III, the polyhydroxymono- or-di carboxyl i c acid ,e.g 
contains at least 3 hydroxy groups and may also contain 
further substituents , e.g. amino or acetylamino groups. 
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Examples of such polyhydroxycarboxyl fc acids are:- 

the "onic acids" derived from sugar, such as gluconic acid, 
or "aric acids" such as glucaric acid* furthermore, quinic 
acid, acetylmuranic acid, acetyl neuraminic acid or D-glu- 
cosaminic acid* 

Examples of uronic acids are glucuronic and galacturonic 
acid s . 

In the compounds of formula IV, G 4 , G£ and G| 1 have 
the definitions given above for G| , or Gg. 

The radical Q or Q 1 joins a NH 2 group of the peptide 
with, a NK 2 or KO group of tfie sugar residue, and is e.g. 
the radical of a dicarBoxylic acid or preferably a - c b H 2 -~ 
CO -radical wherein 6 is 0 to 6. Tfie radical may be branched. 
Q' denotes* for example a -^^•ns-co-cs 2 -ch 2 - go , 

or in particular a " c ^ H 2b* C0 " radical (be.g. 1 to 6). 
Q is e # gu -CH^-CO-motety. Especial ly Q is -CO- or -CS- . 
-NH-Q"'- and -NH-Q 1,1 denote radicals which join a Ntf^ group 
of the peptide with the sugar residue, especially radicals 
of w-aminocarboxylic acids. They may signify for example a 
-NH-C b H 2b -C0- radical , 

In the case of a compound of formula V, preferred are those 
of formula Va, especially wherein n is 3. 
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All the above-mentioned residues P are residues of biolo- 
gically active peptides. Such peptides include all natural 
and synthetic peptides (also derivatives and analogues 
thereof (see the Beginning of this description) having 
hormonal, enzymatic or immunomodulatory activity. This 
activity may be both, stimulating and inhibiting. The 
following may be mentioned as examples of such peptides: 
somatostatin, calcitonin, oxytocin, vasopressin, insulin, 
LH, LHRH , GRF, gastrin, substance P, cathepsin, 
encephalins, as well as all derivatives and analogues 
of these peptides which have similar activity to the 
peptides or having antagonising activity. 

The compounds of the invention preferably contain at least 
8 amino acid units, e.g. 8 to 32, especially 8 to 20, 
in particular 8 to 10 amino acids. 

Preferred peptides are those of formula I and II. • 

In the above and following formulae, for the sake of simpli 
city, the sugar radical is usually only represented by the 
structure of pyranose. Naturally, the furanose and open cha 
structures are also included in the invention, provided 
that they exist for the relevant sugars. 

The present invention includes processes for the production 
of compounds of the above formulae. They may be produced 
by methods wn.ich are generally known for the synthesis 
of compounds- of this kind. 

The compounds of the invention may be produced for 
example as follows:- 
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a) at least one protecting group, which is present in a 
sugar derfvati zed peptide, is removed, or 

b) two peptide units, each of which contains at least one * 
ami no acid or an amino alcohol in protected or unpro- 
tected form and one peptide unit contains the sugar 
radical, are linked together by an amide bond, wherein 

. the peptide bond is in such a way that the desired 
amino acid sequence is obtained, and stage a) of the 
process is then optionally effected, or 

c) at least one optionally protected residue is introduced 
into a protected or unprotected peptide and stage a) 

of the process is then optionally effected, or 

d) a functional group of an unprotected or a protected sugar 
derivatized peptide is converted into another functional 

* group or removed, so that an unprotected or a protected gly- 
cosylated peptide is obtained, and in the latter case stage a) of 
the process is effected, or 

e) a sugar derivatized peptide, in which the mercapto groups of Cys 
radicals exist in free form, is oxidised to produce a peptide in 
which two Cys radicals are joined by a S-S- bridge. 

As mentioned in the beginning of this description the term "sugar" 
as used herein also covers sugar derivatives such as amino sugars, 
oxidized and reduced sugars or esterified sugars. 

The above reactions may be effected in conventional manner 
analogously to the processes described in the following 
examples, in particular process a) and b) may be effected 
according to the synthesis of the invention described 
hereinafter. Where desired, in these reactions, protecting 
groups which are suitable for use in peptides or sugars 
may Be used for functional groups which do not participate 
in the reaction* The term protecting group includes a poly- 
mer resin having functional groups. 
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The compounds of formula I may be produced by reacting a 
protected peptide having a free amino group in a slig&tly 
acidic medium with a reducing mono-, di- or oligosaccharide 
or a corresponding uronic acid or ester thereof (Amadori re- 
arrangement), and subsequently removing the protecting groups. 

This reaction may take place in a conventional manner for 
the Amadori rearrangement. The acid added may be e.g. 
glacial acetic acid. When reacting with uronic acid, an 
additional acid can be dispensed with. It is preferable 
to use an excess of carbohydrate, e.g. ten equivalents 
for one equivalent of peptide compound. The reaction may be 
carried out in a polar solvent such as methanol, preferably 
at temperatures of ca. 60 to 70°C, 

The compounds of formula II may be produced by reacting a 
protected peptide having a free amino group in a slightly 
acidic medium with, a fcetose (Heyns rearrangement). The 
reaction can Be carried out under the same conditions as 
for the Amadori rearrangement (see above). 

The compounds of formula III can be produced by reacting a 
protected peptide having a free amino group with an acid 
of formula G3-COOH or a reactive derivative of such an 
acid, and then removing the protecting group(s). This may 
be a conventional amidation reaction, which can be effected 
in known manner. The acid halides can be used in particular 
as the reactive derivatives of carboxylic acids. The amides 
can e.g. also be produced with the free acids in the presence 
of hydroxybenzotriazole and dicyclohexylcarbodiimide. 
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The compounds of formula IVa, iyb t IVc and IVd may be 
produced by 

a) reacting the peptide first of all with the bridge 
member and then reacting the product with the sugar, 

or 

b) reacting the sugar first of all with the bridge member 
and then reacting the glycolysed bridge member with 
the peptide,, 

These reactions may be effected in conventional manner. 
Generally the amide, ester or acetal compounds of the in- 
vention are major products* The compounds of the invention 
may be purified in conventional manner. 

Compounds of formula IVa wherein Q is -CCT- or -CS- may 
be produced for example by coupling the corresponding 
glycosyl isocy anate or gl ycosyl isothio cy an ate of formula 




- C = L 



wherein L is 0 or S 

and G 4 is as defined aboye 

and wherein the free hydroxy! groups present in G^ are 
protected, e,g a by acylation, 

to a peptide P-NH 2 in protected form, and 
thereafter splitting off the protecting groups. 

This reaction may be effected in conventional manner for 
the production of urea derivatives. 
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Compounds of formula IVc and IVd may he obtained by means e.g. 
of an Amadort or Heyns rearrangement, e.g. as described 
above for the production of compounds of formula I and II. 

A compound of formula Va or Vb may be produced e.g. by 
a') reductive amination of • an aldose, deoxyaldose or 
ketose with the peptide P-NH 2 , or 

b') reducing the hemi-acetal group in a compound of formula 
I or II, 

wherein if desired, any reactant may be temporarily protected. 

The reductive amination and reduction may be effected in con- 
ventional manner. The reductive amination may be effected 
for example with NaBH-jCN. The preferred pH is 7. The reduc- 
tion of the temi-acetal group may be effected with borohy- 
drides, for example with NaBH 4 . The preferred pH is about 6. 

Insofar as the production of the starting materials is not 
particularly described herein, it is known or may be produced 
in conventional manner, e.g. using methods known in the 
literature or described herein for analogous compounds, or 
by the synthesis of the invention described hereinafter, 
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One preferred class of compounds of the Invention com- 
prises the sugar derivatives of somatostatin peptides, 
e.g. of 4 to 9 amino acids. The term somatostatin 
peptides includes its analogues or derivatives thereof. 
Especially preferred are the sugar derivatives of com- 
pound of formula y III: 

i M f 8 " co " 8 - c - o - e - m - ca - p VIII 

2 3 4 s 6 7 

therein 

A is hydrogen, aTkyl with 1 to 3 C-atoms or alkanoyl with 
1 to 4 C-atoms, 

>N-CH(Z T >-C0 is 1) a (L)- or (D)-phenylaTanine residue 

which-fs optionally substituted by 
halogen, N0 a , NH^," OH 
alkyl with 1 to 3 C-atoms and/or 
alkoxy with 1 to 3 C-atoms, or 
2) the residue of a natural lipophilic 
a-amino acid or of a corresponding 
(D/)-amino acid, other than that given 
under 1 ) , 

wherein. Z-j in >N-CH(Z 1 ) -CO- represents the residue of an 
amino acid residue defined under 1) and 2), 
A' is hydrogen or alkyl with 1 to 3 C-atoms, 
Y-j and Y,,, independently of one another, ape 

1) hydrogen 

V 

2) -CO-C-CCH^-H 

*b 

wherein m is a whole number from 1 to 4, 
R a is CH 3 or C 2 ff s and 
is H, or ^Hgr or 
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3) -CO-Cjf f 3 l 

\» 
tea i 

wherein n is a whole number from 1 to 5, or 

4) -C0-NHR c 

wherein R is a straight-chain or branched alkyl radical 
c 

with 1 to 6 C-atoms, or 

5 ) -CO-NH-CH-COOR 

i 

R d 

wherein R d is the residue of a natural a-amino acid 

(incl. hydrogen) which is located on the a-C-atom, 



and R is an alkyl radical with 1 to 5 C-atoms, 

3 



6) -C0-<NH> p - 




wherein RJ and R£, independently of one another, are 
hydrogen, CH^ or CgHg, 

R 8 and R g , independently of one another, are 
fiydrogen, F, CI, Br, alkyl with 1 to 3 
C-atoms or alkoxy with. 1 to 3 C-atoms, 

p is 0 or 1 , 

q i s 0 or 1 , and 

r is 0, 1 or 2, 

or Y, and Y ? together denote a bond' ? 
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B is Phe or Phe which is substituted in the phenyl 
radical by F, CI, Br, NQg, NH 2 , OH, alkyl with 1 to 
3 C-atoms or alkoxy with 1 to 3 C-atoms, 

C is L- or D-Trp which is optionally substituted in the 
benzene ring by F, CI, Br, N0 2 , NH 2 , OH, alkyl with 
1 to 3 C-atoms or alkoxy with 1 to 3 C-atoms, 

D is Lys, wherein the a-amino group may be substituted 
by methyl , 

E is Thr, Ser, Val , 

F is COOR^V CH 2 dR 2 , C0-NR 3 R 4 or ^> t|^J * l 

R-j is hydrogen or alkyl with 1 to 3 C-atoms, 

R 2 is hydrogen or the radical of a physiologically 
acceptable, physiologically hydrolysable ester, 

R.g is /hydro gen, alkyl with 1 to 3 C-atoms, phenyl or 
phenyl alkyl with 7 to 10 C-atoms, but when R 4 denotes 
-CH(Rg) -X-j it only denotes hydrogen or methyl , 

R 4 is hydrogen , al kyl with T ta 3 C-atoms or 

-CH-X L IX 

Rg is the residue of a natural amino acid (including 
hydrogen) which, is located on the a-C-atom, or a 
H0-CH 2 -CH 2 - or H0(-CH 2 ) 3 radical, wherein the group 
IX may have the L- or D-coafiguration , 

X' 1 is C00R T , CH 2 0R 2 or 

R" 6 is hydrogen or alkyl with 1 to 3 C-atoms, 
R 7 is hydrogen, alkyl with 1 to 3 C-atoms, phenyl or 
phenyl alkyl with 7 to 10 C-atoms, 



wherein the radicals 8,0 and E exist in the L-form and 
the radicals in positions 2 and 7, as well as the radicals 
Y|4> and Y 2 4) exist independently in the D- or L-form, 
as well as salts and complexes of these compounds. 
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Such compounds are disclosed in USP 4,395,403 the contents 
of which including the examples thereof are incorporated 
herein by reference. 

In the polypeptide derivatives of the a&ove formula VIII, 
the following definitions or combinations- thereof are 
preferred:- 

If >N-CH(Z 1 )-C0- has definition 1), this residue preferably 
is a (L)- or (D)-phenylalanine or a (L)- or (D)-tyrosine 
residue (wherein Z, signifies benzyl or p-OH), especially 
the (D)-phenylalanine residue. 

If >N-CH(Z 1 )-C0- has definition 2), the residues in which 
Z ] is alkyl with 3, preferahly 4, or more C-atoms, e.g. 
up to 7 C-atoms are preferred. 

The >N-CH(Z ] )-C0- radical. most preferably is a residue de- 
fined under 1). 

Y ] and Y 2 preferably have the significances given above 
under 1, 2 or 4. Especially they form a bond together. 

B preferably denotes Phe or Tyr 

C. preferably denotes -(D)-Trp 

D preferably denotes Lys 

E preferably denotes Thr 

F preferably denotes co-h-' 3, especially cohk" 3 

4 5 

wherein the residue -CH(R g )-X 1 preferably has the 
L-conf iguration 
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R 3 preferably denotes hydrogen, 

R 5 denotes CHjOH, CH-OH, i-butyl, CH 2 Cff 2 OH or (CH 2 ) 3 -OH, 

especially CH,OH or CH-OH, in particular CH-OH 
* t i 

CH 3 CK 3 
R 

preferably denotes -co-k' 6 or CH 2 OR 2 , especially 

CH 2 OR 2' ^ 
R 2 preferably denotes hydrogen* 

R 2 / as the residue of an ester^ preferably denotes KCO, alkyl- 
carbonyl with 2 to 12 C-atoras, phenylalkylcarbonyl with 
8 to 12 C-atoras or benzoyl. 



The residues in positions 2 and 7 preferably have the 
L -con figuration. 



Especially preferred sugar somatostatin derivatives 
are those which have a sugar residue on the N-terminal 
amino group, e«g« compounds of formula 



\ J CH 2 -^H-CO - N "CH-CO-B-C-D-E-NH - CH - F 

Villa 
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A 2 



A' ch 2 -s-y. 



VI I lb 



G -CO-N-CH •CO-N-CH-CO -3-C-D-E-NH-C3-F 

3 



VI lie 

A Z 

CH-CO-M-CH-CO-B-C-D-E-NH-Ca 



Vllld 




H z L 



A 1 CH -S-Y 
i i ^ ^ 



Y 2 -S-CH 2 



G 4 ^^NH-Q -N - CH - CO - N - CH - CO -• B - C - D - E - NH - CH 

wherein Q is CO or CS 
Vllle 



K Z 



A'CHg-S^ 



Y 2 -S-CH 2 



11)1 i 
HOCH 2 -(CH0H) c -CY-CH 2 -N-CH-C0-N-CH-C0-8-C-D-E-NH-CH-F 

VI I If 



Especially preferred are compounds of formula Villa, 
VI lib , VI He and VIII f. 
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A group of compounds comprises those of formula Vlllpa 

,p • i i. , * 1 2,2 

,\ - NH - CH - CO - N - ca - CO - 8 - C - D - B - NH - CH - F 
1 2 3 4 S 6 7 

VII Ipa 

wherein A p is the deoxy radical of a ketose or a 

corresponding uronic acid, the group being 
linked by a CH 2 group to the NH group, 

said desoxy group being obtainable by an Amadori 
reaction of an aldose or a corresponding uronic 
acid with the free amino group of the somatosta- 
tin, and" 

Z 1 ,A* ,Yj ,B,C,D,E,Y 2 are as defined above 
with respect to formula VIII. 



Another group of compounds comprises compounds of formula 

Vlllpb 

A Z K* CH--S-Y, X.-S-CB 

G-CO-N-Ca-CO-M-CS-CO-3-C-0-E-NH-CH-F 
1 2 3 4 5 6 7 

wherein G is an acyl radical of an uronic acid, a poly- 

hydroxycyclohexanecarboxylic acid, N-acetyl mura- 
minic acid or N-acetyl -neuraminic acid, 

A is hydrogen, alkyl with 1 to 3 C-atoms, or 
alkanoyl with 1 to 4 C-atoms, 
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Z, A', Y 1 , B, C, D, E. Y 2 and F are as defined above. 

Conveniently G is glucuronic acid, galacturonic acid or 
quinic acid. 

Another group of compounds comprises those of formula VIIIpc 



A 2 A' CH,-S-Y, Y -S-CHj 
(i i • . ' 

Q-O-C H, -CO-N-CH-CO-N-Ca-CO-B-C-O-E-NH-CH-P 
n2n 1 2 3456 7 

wherein Q is hydrogen or the glycosyl group of a mono-, 
di- or oligosaccharide, 

n is a whole number from 1 to 6, 
A is hydrogen, alky! with 1 to 3 C-atoms 
or alkanoyl with 1 to 4 C-atoms, 

Z, A', Y ]t B, C. D, E» Y 2 and F are as defined above. 

A further preferred class of compounds of the invention 
comprises the sugar derivatives of calcitonins. 
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The "terra calcitonin embraces calcitonins which, are 
naturally occurring (whether extracted from natural sources, 
cell cultures etc or produced syntheti cally) and deriva- 
tives and analogues. 

The natural calcitonins which may be used include, human, 
salmon, eel, chicken, beef; sheep, rat or porcine cal- 
citonin, especially human, salmon, chicken and eel calci- 
tonins^ 

Derivatives and analogues of these calcitonins include 
in particular natural calcitonin structures, wherein one 
or more amino acid radicals are replaced by one or more '■ 
other amino acid radicals and/or the S-S- bridge is 
replaced by an alkylene bridge, and/or wherein .one or 
several amino acid radicals have been, omitted. 

Especially preferred are the sugar derivatives of calci- 
tonins of the following formula X 

.1. x 

R-tNH-CH-CO) „-A fi -NH-CH-CO-A--A a -Z, -ProNEL 
OS 3 9 L 2 

wherei n 

R is H or R"C0 

R^CO is the acyl radical of a carboxylic acid 
Yj is the radical located on the^a-C-atom of a a-amino 
acid, 

Y£ is the radical located on the a-C-atom of a a-amino 
acid, -Ctt 2 -S-S-CH 2 -CH-C00H, -CHg-S-S-CHg-CHg-COOH , 

NH 2 

-(CH 2 ) s -C00H or -Cttg-S-Yj, 
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o 
s 

A, 



is alkyl with 1 to 4 C-atoms; benzyl which is 
optionally substituted by methyl or methoxy; 
or CH 3 C0NH-CH 2 -, 

s a whole number from 1 to 4 
s Thr or D-Thr 



s a whole number from 3 to 5 

s the aminoacyl radical of a neutral, lipophilic 
L-a-amino acid 
A g is the aminoacyl radical of a neutral, lipophilic 
L- or D-a-amino acid, and 

is a polypeptide radical which is located 

in positions 10 to 31 of a natural' cal ci toni n or a 

derivative or analogue thereof .which has hypocalcemia 

activity, 

wherein the 1 to 4 Yj radicals in formula X, independently 
of one another, may be the same or different and, with the 
exception of the aminoacyl radical Ag, all amino acid 
radicals in formula X may have the L- or D-conf 1 gurati on , 
as well as salts and complexes of these compounds. 

Such compounds are described for example in GB 2,184,729 A 
the contents of which as well as the specific examples are 
incorporated herein by reference. 

Z, in formula X signifies a peptide radical which may be 
present in positions 10 up to 31 in various known calcitonins, 
e.g. in human, salmon, eel, chicken, beef, sheep, rat or 
porcine calcitonin, as well as in derivatives and analogues of 
these calcitonins, having similar activity. By derivatives 
and analogues of these calcitonins are understood especially 
natural calcitonins, wherein one or more amino acid radicals 
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are replaced by one or more other amino acid radicals, 
or the S-S- bridge is replaced 6y an alkylene bridge, 
or wherein one or more amino acid radicals have been 
omitted* These peptide radicals Z-j normally comprise 
22 amino acids, but they may also contain a correspondingly 
smaller amount of amino acid radicals by omitting one or 
several amino acid radicals (des-aminoacyl derivatives), 



preferably denotes 

Gly-Thr-T y r-Thr-G In- Asp-B he-Asn-Ly s -Phe-His -Thr- 
Phe-Pro-Gln-Thr-Ala-Ile-Gly-Val-Giy-Ala 

Gly-Lys-Lea-Ser-Gln-Glu-Leu-His-Lys-Leu-Gln- 
Thr-Tyr- Pro-Arg-Thr- As p-Val-Gl y- Ala-Gly-Thr 

c) Gly-Lys-Leu-Ser-Gin-Gla-Leu-His-Lys-Leu-Gln^ 
Thr-Tyr-Pro^Arf-Thr-Asn-Thr-Gly-Ser-Gly-Thr 

Compounds of formula X wherein Z.j has the definition 
given under b) or c), preferably those wherein has 
definition c) are especially preferred. 



a) 



b) 
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R"CO is preferably the acyl residua of an aliphatic, cyclo- 

aliphatic/ aromatic or heterocyclic carboxylic acid. 
R M is preferably 

a 1 ) saturated or unsaturated, straight-chain or branched alkyl 
with 1 to 17 C-atoms, especially saturated alkyl with 
3 to 9 C-atoms, 

b') cycloalkyl with 5 to 7 C-atoms or cycloalJcylalkyl wherein 
the cycloalkyl group contains 5 to 7 C-atoms and the alkyl 
radical contains 1 or 2 C-atoms , 

c») adamantyl, adamantylmethyl or adamantylethyl, or 

d') phenyl, benzyl or phenethyl. 

In the above-mentioned definitions for R" , the alkyl, cycloalkyl 
or phenyl radicals may be substituted by the usual substituents , 
e.g. by halogen, N0 2 , OH, alkoxy, etc. 



•6 
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The residue R"C0- may be e.g.the a-desamino residue of a 
natural a-amino actd. For R", definitions a 1 ), & r ) and 
c 1 ) are preferred <, 

Yj and Y£ as radicals which are found on the a-C-atom of. 
an a- ami- no acid are in particular the radicals which are 
Banded to the a-Oatam of a natural a-amino acid, but 
radicals of other a-amino acids may also be contemplated, 
e a g. of 3-cyclohexyl alanine or of an a-ami noisobutyri c 
act do 

When o in formula X signifies 4, 

a) the N-terminal aminoacyl radical (corresponding to the 
second amino acid radical in the sequence of the 
natural calcitonins) is preferably Ser, Gly or Ala-, 

5) the second aminoacyl radical (corresponding to the 

third amino acid radical in the sequence of the natural 
calcitonins) is preferably Asn or Ser, 

c) the third aminoacyl radical (corresponding to the 
fourth amino acid radical in the sequence of the 
natural calcitonins) is preferably Leu, Asn, Ser, Phe, 
D-Leu or the radical of cyclohexyl alanine, 

d) the fourth, aminoacyl radical (corresponding to the 
fifth amino acid radical in the sequence of the natural 
calcitonins) is preferably Ser or Ala. 
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When o in formula X is 3, the N-terminal. the second and 
the third amino acid radicals have the same preferred de- 
finitions as above for the case when o = 4 under b). 

' When o in formula X is 2, the N-terminal and the second 

amino acid radicals have thesame preferred definitions 

1 as above for the case when o = 4 under c) and d). 

When o in formula X is 1, the N-terminal and the second 
amino acid radical is preferably Ser or Ala. 

Ag is preferably Thr 
7*2 

-NH-CH-CO preferably denotes Cys, a derivative of cystein as 

* given above for Y£, or a neutral lipophilic a-amino- 

acyl radical, especially Ala or another neutral 

lipophilic a-aminoacyl radical in particular Ala 

A is preferably the aminoacyl radical of a neutral 

8 

lipophilic a-amino acid, especially Val or Gly 
Ag is also preferably the aminoacyl radical of a neutral 

lipophilic a-amino acid, especially Leu or Phe 



In the compounds of formula X, o is preferably 2, wherein R 
signifies H or R u C0, or in particular, o is 1 and R is 
R"C0. 

All the amino acid radicals preferably have L-conf i gurati on 

The glycosylated calcitonins (including derivatives and 
analogues) are especially those which are glycosylated 
on the N-terminal amino group or on one or several amino 
group(s) in one or several side chain(s), e.g. compounds 
of formulae 
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*J A , XIa 



<?? / xi b 

\a-Calc 
ft 

<3 3-co-H-calc xi c 

&*)^ xid 



?4 \-/NH-Q-NH-Calc Xle 
(Q =C0 or CS) 



or 



H0H 2 C-(CH0H}-CY-CH 2 NH-Calc XIf 

Calc denotes the residue of a natural calcitonin or of a 
derivative or analogue of such a calcitonin, which is bonded 
to the sugar residue via an amino group on the N- terminal 
end or in a side chain 0 

The calcitonin derivative of formula X may be produced by 
methods which are generally known for the synthesis of poly- 
peptides of this kind. The polypeptides of the above formula 
may be produced for example as follows:- 



a) at least one protecting group, which is present in a pro- 
tected polypeptide in the sequence given in formula X, 
is removed, or 
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b) two peptide units, each of which, contains at least one 
amino acid or derivative thereof, as described for 
formula X in protected or unprotected form, are linked 
together by an amide bond, wherein the peptide bond 
should be made in such a way that the amino acid sequence 
contained in formula X is obtained, and stage a) of the 
process is then optionally effected, or 

c) a compound of formula X, wherein R denotes hydrogen, 
in protected or unprotected form, is reacted with an 
acid of formula R"C00H or with a reactive derivative of 
such an acid, and stage a) of the process is optionally 
effected, or 

d) in order to produce a compound of formula X, wherein Y£ 
denotes CHg-S-S-CHg-CH-COOH or' CHg-S-S-CHg-CHg-COOH , ' 

N H 2 

either a compound of formula XII 



Y-' CH--SH 



R- (NH-CH-CO) o -A s -NH-CH-CO-A a -A 9 -2 l -ProNH 2 

in protected or unprotected form is reacted with a 
compound of formula XIII 



XII 



CU 2' s -ho 

' XIII 
R li -V-CS-COR L2 ALli 



wherein R 1Q is a group which facilitates the formation 
0 f a s-S- bridge with the S-atom of the other CHgSH 
grouo in the peptide of formula XII, 
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I 

signifies hydrogen or an ami no-protecting group 
signifies: OH or a protecting group for the carboxyl 
group, and 

signifies hydrogen or a NH group, 
or 

a compound of formula XIV 

?i f 2- sr io 

in protected or unprotected form, wherein R 1Q is defined 
as above, is reacted with a compound of formula XV 

cs 2 -sa 

R I £^-CH-COR 1 XV 

and then stage a) of the process is optionally effected. 

If the production of the starting products is not. speci- 
fically described , these compounds are known or may be 
prepared and purified by the usual methods. The end products 
of formula X can similarly be purified in the usual way, 
so that they contain less than 5% polypeptide by-products. 
The peptides used as starting products for processes a) and 
b) can similarly be produced in known manner in solution or 
by the solid phase process. 



L ll 
l 12 
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Production of peptide units which contain a -CH 2 -S-S-CH 2 - 
CH 2 -C00H or CH 2 -S-S-CH 2 -CH(NH 2 )-C00H group as the Y£ 
radical, may take place analogously to the above-mentioned 
process d) 0 

In this process d), compounds of formula XIII or XIV are used, 
in which R^g denotes the known radicals which react with 
mercaptans whilst forming a S-S- bond, R^ Q is in particular 
S-alkyl t -S-COOalkyl, s-^f* 2 or S " S0 3"' 

In these radicals, alkyl is especially lower alky! with 
1 to 4 C-atoms 0 The introduction of these radicals into 
compounds having free SH groups may be effected 
analogously to methods which are known in sulphur chemistry. 



A further preferred class of compounds comprises a group 
of LH RH antagonists. 

Preferably the compounds include sugar derivatives of com- 
pounds of formula XVI 

wherein R-j 1s H or an acyl group of 1 to 7 C-atoms, 
A 1 1s D-Phe, which 1s optionally substituted 1n the phenyl 
ring by F.Cl ,Br,NH 2 ,CH 3 ,or 0CH 3 , especially in the 4 
position, $-D-naphthyla1anine, D-Trp which optionally is sub 
stituted in the 5 or 6 position by F.Cl.Br.NHg, or 0CH 3 
and/or is substituted in position 1 by formyl or acetyl-, 
proline, 3,4-dehydroproline or D-py rogl utami ne 
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B'-j is D-Phe optionally substituted by F, CI, Br, NH 2 , 
CH 3 or CH 3 0 in the phenyl ring, 

D-a-methyl phenyl alanine, which, is- optionally substituted 
in. the 4 position, by CI , or 
^-D-Naphthyl alanine. 

■C is D-Trp optionally substituted in position 5 or 6 
by F, CI, Br, NH 2 and/or 0CH 3 and/or in position 1 by 
HCO or CH 3 C0, 
P-D-naphthyl alanine, 
3 -0-pyridyl alanine, 
D-Tyr , or 

Ph.e optionally substituted by F, CI, Br, NH 2 , CH 3 , or 
CH 3 0, 

D T is Ser, 

E 1 is Tyr, or phenylalanine optionally substituted' by 
CI, Br, NH 2 , CH 3 or CH 3 0, in the phenyl ring, 

Fj is D-Phe, optionally substituted in the phenyl ring by 
F, CI, Br, NH 2 , CH 3 or CH 3 0, 

D-Trp optionally substituted in position 5 or 6 by F, 
CI, Br, NH 2 or CH 3 0 and/or in position 1 by formyl or 
acetyl 
D Tyr, 

p-O-naphthyl alanine, D-Leu, D-Il e,D-Nle ,DVal ,D-Ser (OtBu) , 
D-Arg, optionally dialkylated with. (Cj_g)alkyl or 
(C 5 _g)cycl oalkyl , 

D-homoarginine, optionally dialkylated with (C^_ g )alkyl 
or .(C 5 _g)cycloalkyl , 
• u-His, D-His(Bzl), 

D-Lys , ; or D-Orn, both optionally dialkylated with 
(C T _ 6 )alkyl or (C 5 _ 6 )cycloalkyl, 
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O-Phe (fr-NH 2 ) or 
a-p-aminocycl ofiexyl alanine , 



S] is Leu, Nle, Nva, N-a-methyll euci ne , Trp, Phe, 
Met or Tyr, 

is Arg, Lys or Orn which optionally is substituted 
by (C 1-g )alkyl or (C 5-6 )cycloalkyl , 

I-| is Pro, hydroxyprol ine , or 3 ,4-dehydroprol 1ne , 

and 

K 1 is D-Al a 0 

If desired and may be replaced by the other. D«j 
and K«| , if desired may be Cys which are linked by a S-S- 
bridge. 

If desired one of D ] and is Asp or Glu and the other 
is Orn, diaminoproponic acid or di ami notjutyri c acid 
and wherein the residue D ] and K ] are linked by an amide 
bridge. 

Preferred significances are: 
R 1 = acetyl or formyl 

A 1 = D-Phe,D-Phe (p-Cl),M-naphthyl alanine^ 3,4-dehydroproline, 
B 1 = D-Phe optionally substituted as indicated above 
C 1 =» D-Trp optionally substituted as indicated above 
0 1 = Ser 

Optional substitution is preferably mono substitution. 
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(i) E-j = Tyr or Phe optionally substituted as indicated 
a&ove, . . 

when 

* D-Phe or Lys or 

(ii) E-j = D-Phe or Lys 

when p, » Tyr or Phe optionally substituted as defined 



S| * Leu 
H 1 ^ Arg 
1 } = Pro 
K T * D-Ala 

In the above mentioned LHRH antagonists the sugar residue 
is preferably attached to the N-terminal amino group or 
to a free amino group in a side chain • 

The sugar derivatives preferably have the following struc- 
tures vfherein H^N-LHRH antagonist: denotes a 
LHRH antagonist of formula XVI; 



above, . 




CH NH-LHRH-Antag. 



XV la 




XVI b 



NH-.t^RH-antag . 



G-TCO-NB-LHRH-Antag. 



XV I C 



XVId 
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\_ / O-Q ' -NH-LHRH- Antag . XVIe 

HOCH.C- (CHOB) -C-CH. -NH-LHRH- An tag. XV If 

2 C h ^ 

Y 

In the above defined formulae XVIa to XVIf for simplicity 
only one sugar moiety is shown bound to a amino group. 
However, if desired more than one sugar moiety may be 
present. Preferably two such sugar moieties are present. 

The starting materials and the synthesis for the non-' 
modified LHRH antagonists are for example described in 
EPA 81887 and 201260 A. 

Further preferred polypeptides are: ....... 

a) oxytocin and vasopressin, as well as their derivatives, 

e.g. Lys 8 -vasopressin and 0rn 8 -vasopressi n , 

b) Insulin 

c) Growth hormone feTeaTing factor 

The starting materials and compounds of the invention may 
be produced by liquid phase or the solid phase synthesis. 

The compounds of the invention may be conveniently prepared 
by solid phase synthesis. 

We have found an especially convenient process for the pro- 
duction of peptide alcohols, which at the C-terminal end 
of the peptide chain bear two alcohol groups or one alcohol 
group and one thiol group. The process is especially suitable 
for the production of peptide alcohols which contain a C- 
terminal threoni nol ,serinol or cysteinol radical. 
Examples of suitable compounds include some of the somato- 
statin compounds described herein. 

Solid-phase peptide synthesis has proved to be an especially 
rapid and favourable process for the production of peptides, 
and has therefore become a generally conventional method. 
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As is known, first of all an amino acid is bonded by its 
car&oxy-T group, forming an ester or amide group, to a 
fiydroxyl group or amino group of an insoluble synthetic 
resin; then, the further amino acids are added onto this 
in the desired sequence, and finally the complete poly- 
peptide is cleaved from the carrier resin. 

This synthesis operates without probl ems . far normal poly- 
peptides having C-terminal amino acids* However, poly- 
peptide alcohols, which at the C-ehd bear an amino-alcohol 
instead of an amino acid, do not easily form a bond with 
carrier resins bearing OH- or NHg- groups and/or are not so 
easily cleaved again when synthesis has ended. 

The following have previously been proposed as possible 
solid-phase processes for the production of peptide 
alcohols:- 

a) conventional preparation of the corresponding poly- 
peptide containing at the- C-end an amino acid (as the 
ester of a resin hearing OH groups) and subsequent 
cleavage by reduction, using boron hydrides, the carbo- 
xyl group being simultaneously converted into an alcohol 
function. (US Patents 4,254,023/4) . 

b) Addition of the terminal amino alcohol as ether to a 
* hydroxymethyl .resin, using carbonyl di imidazole, and 

finally, after synthesis of the peptide, cleavage using 
HCl/TFA or HBr/TFA (Kun-hwa Hsieh and G.R. Marshal 1 , ACS 
National Meeting, New Orleans, 21-25. 3. 1977). 

However, these methods both require drastic cleavage 
conditions. 
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We have found that the cleavage of the peptide from the 
resin, whilst simultaneously forming the C-terminal pep- 
tide alcohol, is carried out under mild conditions if the 
C-terminal amino-al cohol is joined to the resin by an 
acetal bond. 



In accordance with the invention, the peptide alcohol 
which at the C-terminal end of the peptide chain bears 
2 alcohol groups or one alcohol group and one thiol group 
is produced by acid hydrolysis of an acetal of the peptide 
alcohol and a polymer resin bearing formylphenyl groups. 
This is referred to as the synthesis of the invention. 

The reaction may be illustrated schematically as follows:- 





CHR, "XH 
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wherein 

(g) is the residue of an insoluble synthetic resin 
Z is a direct bond or a residue which joins the resin with 

the (acetalisedy formylphenyl group 
X is 0 or S 

is hydrogen or methyl , and 
Y is the residue of a peptide alcohol which e.g. may' bear 

protecting groups, 

wherein the optionally acetal ised.GHOr group is located in the 
m- or p-position to the radical Z.For simplicity, in formulae 

I and II of the above scheme/ only- one substitution group 
was indicated on the resin; it should however be clear that 
a number of such groups are bonded to a molecule of the resin 
polymer* Cleavage of the peptide alcohol from the resin by 
hydrolysis of the acetal group takes place as mentioned above 
under acidic conditions , e.g. with diluted trif luoroacetic 
acid. Hydrolysis can be effected at room temperature. 

If Z in formula *r is a direct bond, the phenyl radicals 
bearing acetal groups are directly bonded to the polymer 
residue and belong to the polymer. Examples of such compounds 
of formula I r are the acetals of a f ormylated polystyrene 
resin (in formula I r » (£) is then a polyethylene chain) • 

If 2 is a residue/ then this residue contains a group which 
is the result of a reaction of a reactive group, that is directly 
or indirectly bended to the polymer, with another reactive 
group, that is directly or indirectly bonded to the (acetalised) 
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forraylphenyl group. The radical Z may be represented for 
example by the following formula IHr: 



wherein 

= the residue of a reactive group which is bonded to 
the polymer 



the (acetalised) forraylphenyl group 
D =» a residue which joins the group with the polymer 
E = a .residue which joins the group Q 2 with the (acetalised) 

formylphenyl group 
p and q, independently of one another , are O or 1. 

The Q1L-Q2 9 rou P is preferably an ester or amide group, 
especially a carbonamide group. is preferably NH and Q 2 

is preferably CO. 

D and E, independently of one another/ are for example alkylene 
or alley leneoxy radicals having 1 to 5 Oatoms. Examples of 
such compounds of formula Ir, wherein Z is a residue of formula 
Illr.are compounds wherein d) -D-Qj^ is the residue- of an 
aminomethylated polystyrene resin and the residue 



-(D) p - Ql -Q 2 -(E) q - 



» the residue of a reactive group which is bonded to 




is a residue of formula IV ^ 




WO 88/02756 



PCT/EP87/00593 



- 44 - 



wherein 



R 



» hydrogen or methyl and 



m 



» 0 or 1, 



whereby the acetal group is again Located in m- or p-position. 
In this case/ Z is thus 



Instead of the aminoxnethylated polystyrene, other polymers can 
also be used, especially those having free NH 2 groups, e.g. 
polyacrylamides bearing amihoethyl groups. 

As mentioned above, the acetalised formylphehyl group is 
preferably bonded to the polymer by an amide bond. This ensures 
that the bonding of the acetalised f ormylphenyl radical to the 
resin during synthesis of the polypeptide and during cleavage 
is stable, and that cleavage occurs on the acetal bond as 
desired, so that on the one hand the peptide alcohol is 
generated and on the other hand the formylphenyl radical remains 
on the resin--, 

Tf desired, the peptide alcohol can be attached further away 
from the resin by incorporating so-called spacers between the 



-CH 2 -NH-CO-CH- (O) m < 
R 



and 



is polystyrene. 



Radical IV^is preferably 
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reactive groups of the polymer (especially amino groups) and 
the reactive groups of the acetalised formylphenyl derivative 
(especially carboxyl groups) . Por certain reactions on the 
polypeptide alcohol, this may advantageously be before cleavage 
(e.g. oxidation of cystein radicals). In this case, the 
radical D or S in formula 12/ additionally contains the spacer 
and Q 1 or Q 2 is the reactive radical of the spacer. 

The spacer used can be for example a w-aminocarboxylic acid, 
such as 6-aminocaproic acid. 

In a specific case, when using aminomethylated polystyrene, 

a radical of formula IVfand £-aminocaproic acid as the spacer, 

Z is 

-CH 2 -NH-C0- (CH 2 ) 5 -NH-CO-CH- (0) m ~ 

R 

The compounds of formula I r can be produced by methods which 
are usual in solid-phase technology, starting with a compound 
of formula Vr* 

_ /— VCH "^CH-NH-A V 

wherein A is a. protecting group of the amino function and 
the acetal group is in m~ or p-position to the radical Z. 
For this purpose , first of all the protecting group A is 
cleaved and then the free amino group is reacted with the next 
N-protected amino acid etc., until all the amino acids have 
been added onto the resin in the sequence corresponding to 
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the desired peptide alcohol* 

The amino protecting groups to be chosen for the amino acids 
used or for the amino alcohol must be those which are cleaved 
under non-acidic conditions, since under acidic conditions 
hydrolysis of the acetal group takes place. The CF 3 C0- or 
the FMOC- group (9-fluorenylmethyloxycarbonyl) can be used e.g. 
as such amino protecting groups. These protecting groups are 
cleaved in a basic medium in a manner which is usual for 
peptide chemistry. 
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Only protecting groups in the side chains- and the amino 
protecting group of the last administered amino acid 
may be acid labile and then are simultaneously split off 
from the resin with the regeneration of the peptide 
alcohol . 

Preferably the Boc groups present as a protecting group. 

As bases are preferably ^ed KOH or piperidlne or NaBH 4 , 

The building up of the peptide chain may be effected 
in conventional manner from a peptide moiety having 
free amino groups and an amino acid with free or 
activated carboxyl groups. 

The reaction may be effected with the addition of e.g. 
hydroxybenzotriazol and dicyclohexylcarbodiimlde. 

Compounds of formula Vr may be produced for example by 

a) reacting a resin carrying an aldehyde group of 
formula II r 



wherein the CHO group is in the m or p position 
to the Z substituent, 

with an N-protected amino alcohol of formula 

HX-CHR r CH(NHA)-CH 2 0H 
optionally in activated form, or 
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b) reacting a resin having the formula 

P 

with, a compound of formula VI r 



X-CH 

--^Cfl CH-NH^A 



VIr 



wherein the acetal group is in the m orp position 
to the Q| --(E) • group and 

and Q£ are two reactive groups 
which react together to form a Q 1 - Q 2 bridge. 



The acetal ization of process a) may be effected in the 
presence of an acid as catalyst 0 Suitable acids include 
p-toluene sul phonic acid and p-tri fluoromethylsul phonic 
acid a 

If desired a trimethylsilyl group may he used as a 
protecting group for a free alcohol. 

The esterification process b) may be effected under very 
mild conditions, e fl g. by reaction of a carboxylic acid 
derivative with an OH or NH 2 group carrying polymer. 

The compounds of formula VIr may be produced by acetylation 
of a compound of formula 
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with a compound of formula 

HX-CHR^C'HfNHAJ-CHgOH 

The acetalisation may be effected as for process a). 

During the building up and the splittinq off of the 
peptide alcohol from the resin, further reactions may be 
effected, e.g. removal of protecting groups, e.g. S-pro- 
tecting groups, or oxidation of cystein radicals. 

Such reactions may be effected after splitting off of the 
peptide alcohol in the liquid phase. 

According to the synthesis of the invention pharmacologically 
active and other peptides which on the C-end contain 2 
alcohol groups or an- alcohol and a thiol group may be 
simply produced. 

In the following examples, all temperatures are given in 
degrees Celsius and the ial^ 0 values are uncorrected. The 
following abbreviations are used:- 

AcOH = acetic acid 

Boc = tert. hutyloxycarbonyl 

Bu* = tert. butyl 

DCCI a dicyclohexyl carbodi imide 

DMF = dimethyl formamide 

Fmoc = 9-fluorenylmethoxycarbonyl 

MeOH *» methanol 

NEt 3 = triethylamine 

Thr-o1= threoninol radical * CH 3 -CHOH-CH(CH 2 OH)-NH- 

TFA = trifl uoroaceti c acid 

HOBT = N-hydroxybenzotriazole 

hpGRF = human pancreatic growth hormone releasing factor 

HOSu » N-hydroxy-succinimide 



WO 88/02756 



-50- 



PCT/EP87/00593 



All peptides are obtained as polyacetates-polyhydrates 
with a peptide content of 70 to 9055. 

HPLC analysis shows that the peptides contain less than 
of. other peptides. 

The factor "F" mentioned in the following examples shows 
the peptide content in the products obtained (F = 1 con- 
forms with 100/6 peptide content). The difference up to 
1001 CCI^F) * 1001 consists of acetic acid and water. 

All sugars have the a-confi guration unless otherwise 
stated, Deoxy = 0esoxy o 
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EXAMPLE 1 ; N a -p-deoxyf ructosyl -OPhe-Cys-Phe-DTrp-Lys- 
Tfir-Cy.s-Thr-ol - acetate 



t .(0)Ph«-c'y3-Pha-(D)Trp-Lys-Thr-Cys-Thr-ol Acetae< 

WO V4 

3 ml of trifluoroacetic acid (100%) are added to 400 rag of 

[ N a -p- deoxyf ructosyl] -D-Phe-Cys-Phe-DTrp-Lys (BOC) -Thr-c£s-Thr-ol 

and kept at room temperature until all the starting material has 

dissolved {5 minutes). After adding 20 ml of diisopropylether , 

the title compound is precipitated and subsequently filtered off 

and washed wtih diisopropylether. The title compound is purified 

by chromatography on silica gel (eluant: CHCl 3 /MeOH/HOAc/H 2 0 

7/3/0 ,5/0. 5) and is isolated as a white lyophilisate. 

[a]l°i -31-3° (c » 0.52 in HOAc 95%) P : 0.88 
k * D 

The starting product may be produced as follows: 
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2.25 g of di-tert.butyl-per carbonate, dissolved in 30 ml 
of DMF, are slowly added in drops at room temperature to a 
solution of 10 g of H-OPhe-Cys-Phe-DTrp-tys-Thr-Cys-Thr-ol- 
acetate ia 100 ml of DMF. After two hours at room temperature, 
the solvent is drawn of f -under ^vacuum, and 200 ml of diiso- 
propylether are added to the residue. The deposit which is 
being formed is filtered off , washed with diisopropylether 
and dried. The crude product is purified by chromatography 
over silica gel (eluant: CH 2 Cl 2 /MeOH 9/1) and is then 
isolated as a white amorphous powder. 
. t a] *° : 29 . 8* (c » 1 .23 in DMF) 

2 g of D-{+) -glucose and 0.5 g of the end product of stage a) 

are dissolved in 20 ml of MeOH/HOAc 9/1 (v/v) , and kept at 

60 - 70 °C for three hours. After concentration by evaporation, 

the product is taken up in a little methanol, and the title 

compound is precipitated with diisopropylether. It is 

purified by chromatography over silica gel (eluant: 

CH 2 Cl 2 /MeOH 9/1). 

An amorphous powder is obtained. 

[ctf*° » 12.0° (c = 1.04 in DMP) 
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The following compounds (all as acetates) were produced 
analogously to example 1 (in these compounds, SMS 
denotes the polypeptide radical 

-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys-Thr-ol) . 

E XAMPLE 2: N* ; [a : gl ucosyl £1 z^deoxyf ructosyJ^SMS 




starting with D(+) -maltose instead of D-gl'ucose 

[o j20 s „ 7<9 « (c a o.71 in ACOH 95%) F: 0.91 

Example ,3: nJV [ct-jlucpsylj 1 r 4J r?r3i»S9§Yii Izilzl -4e2S¥ : 
fructosyl-SMS 




: 0,73 
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starting with maltotriose instead of D-glucose 
Cot}? 0 = +11.3° (C = 0.71 in 95% AcOH) 



Example 4: N a -fructofuranuronic acid-SMS 




0M 



• J — f ch 2 - SMS 



F : 0,88 



starting with D-glucuronic acid instead of D-glucose 
E<r]*°*» -29.4° (c » 0.34 in 95% AcOHJ 



Example 5: N —deoxysorbosyT-SMS 




F : 0.8S 



starting with 0 (+) -galactose instead of D-glucose 
C«1q° = -30.4° (c =» 0.50 in 95% AcOH} 



Example 6: N a -EO-P-D-glucosyl- (1-4) -deoxyf ructosyl ]-SMS 



\lo — * 



— 0 « /T~~0 OH 




H aw 




CHASMS 



F : 0.81 
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starting with D (+) -cellobiose 

[a]* 0 » -28-1° (c = 0.47 in 95% AcOH) 



Example 7: N a -L (-) - deoxyf ructosy 1 -SMS 




H OH 



F : 0.91 



starting with L(-) -glucose instead of D(+) -glucose 
[a]* 0 -20° (c = 0.46 in 95% AcOH) 



Example 8: N a -[0-p-D-glucosyl- (1-6) -deoxyf ructosy 1 ]-SMS 




ft OH OH H 



starting with gentiobiose instead of D-glucose 



[a]p° - 23.5° (c - 0.46 in 95% AcOH) 



F : 0.76 



Example 9: N g -CO-p-D-galactosyl- (1-4) -deoxyf ructosyl 3-SMS. 




CH 2 - sms 



F : 0,83 
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starting with D(+) -lactose instead of D-glucose 
tcc]£° » -29.3° (c - 0.55 in 95% AcOH) 



Example 10: N a - (0-a-galactosyl-(l-6) -deoxyf ructosy 1 ) 
SMS 




0-+-H- OH 



H^J—iCH^-CO^ )Phe-Cy »-Phe-(0 ) Trp-Uys -Thr-Cys-Thc-ol 
HO H • * 



starting with melibiose instead of D-glucose 

Ca]p° =» +8.4° (c » 0.5 in 95% AcOH) P.: 0.76 



Example H I [n- (l-rfeoxy-D-fruetosyT ) -Tyr- 1-SMS 




hoX? "Y/" "■CH2-(0)Phe-Cys-Tyc-(0)Tcp-Lya-Thr-Cys-Thc-ol 
ho a 



starting, with Tyr^-SMS- instead of SMS 

r ,20 => -32.2° (c « 0.9 in 95% AcOH) 
D 



F : 0.87 
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EXAMPLE 12: ■ CN- ( a.-D-Gl ucopyranosyl -( 1 -4) -1 -deoxy 

: f ny9^°^ll2-I^--3:-^ - 




I 1 

:H,-(0)Ph9-Cys-Tyc-(0)Trp-Lys-Thr-Cys-Thr 



OH 



starting with D(+)-mal tose instead of D-glucose and 
Tyr 3 -SMS instead of SMS 



Ca] 



20 



-4.7° (c ■ 1 »° in ' 95% Ac0H ) F B 0,81 



EXAMPLE 13: 



HOCH, 

I 



(0) Ph««Cy«-Ph«-(D)Trp-Lys*Thr-Cys«Thr>ol 



starting with D-gl ucoheptose instead of D-glucose 
Zall° =-12.9° (c - 1.0 in 95% AcOH) F = 0.91 



EXAMPLE 14: 




? I HO 

R-(0)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol 



starting with D(+)-glucose and SMS, which does not have a 
protecting group on the £-NH 2 group of lysine 



F = 0.83 
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EXAMPLE XS< 




R-(0)Phe-Cys-Phe-(0mp-Lys-Thr-Cys-Thr-ol HO>| /CH 2 - 

HO 

starting with glucoheptose and SMS which does not have 
a protecting group on the €-NH 2 - group of the lysine 
Co3q° = -9.3° (c.= 0.41 in 95% AcOH) F * 0.84 

EXAMPLE 1 6: Fryct05^T_ :- 6_ : _Bhosghat. : _SMS 




CH 2 - (01 Ph«-Cys-Ph«-(0)Trp-<.ys-Tlu-Cy«-Thr-ol 



starting from D- glue os e- 6 -phosphate instead of D-glucqse 
Call 0 = -19.5° (c » 1.0 in 95% AcOH) F = 0.89 



EXAMPLE 17: 



Q 

OH 0H 



Cffg- (Ol Ph«-Cy J -Ph«^OlTrp-ty,-Thf-C y «-Thf. < il 



starting from D-ribose instead of D- glucose 
Ca]p° = -31 .8° (c = UO in 95% AcOH) 
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b) 



E XAMPLE 18; • N a -deoxyfructosyl-(D)Phe-Cys[COC(CH 3 ) 3 ]- 
Phe-(D)-Trp-Lys-Thr-Cys CC0C(CH 3 ) 3 3-Thr-ol 

a) deoxyf ructosyl- (D) Phe-Cys-Phe- (D) Trp-Lys (BOC) -Thr-Cys- 
Thr-ol 

0.58 g of the compound of example 11a 10 ml of DMP are 
mixed with 0.08 ml of NEt 3 , then with 0.12 ml of (B0C) 2 0. 
The mixture is stirred for ca. 15 hours at room temperature, 
concentrated under vacuum and agitated with ether. The 
precipitated product is filtered off. The residue is 
dissolved with a little MeOH, then the product is precipi- 
tated by adding H 2 0. The product is filtered, washed with 
a little H,0 r dried and the title compound is obtained. 
[a]* 0 = +14.5° (c - 0.7 in DMP) 

l£- deoxyf ructosyl- (D) -Phe'-Cys-Phe- (D) Trp-Lys (BOC) -Thr- 
Cy,s;Thr-ol___ 

0.51 g of the end compound of stage a) in a mixture of 10 ml 
of dioxane and 2 ml of NEtj/AcOK buffer pH 8.6 under argon 
is mixed with a total of 0.4 g of dithioerythritol. The 
mixture is stirred for ca. 15 hours at room temperature 
and concentrated under vacuum. The precipitated product 
is centrifuged off. The residue is washed with a little 
H 2 0, then vacuum-dried. The title compound is obtained. 

ia)l° » +3.8« (c - 0.8 in DMP) 
D 
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c) N • -dftoxyf ructosyl- (D>Phe' -Cys [COC (CH^) 3] -Phe- (D) Trp-Lys- 
(BOC) -Thr-Cys CCOC (CH 3 ) 3 ] -Thr-ol 

0.38 g of the end compound of stage b) are dissolved under 
argon in 25 ml of N-methylpyrrolidone , then mixed at 0° 
with 0.3 ml of tf-methylmorpholine and 0.31 ml of pivaloyl- 
chloride, and stirred for ca. 16 hours at 0°. The product 
is agitated with ether/diisopropylether. The precipitated 
product is centrifuged off. The residue is dissolved with 
a little DMP and the product precipitated by adding MeOH 
and H 2 Q. The product is centrifuged. The residue is 
vacuum-dried and used further without further- purification. 

d ) n(X " d ractosy 1- (b ) Phe-Cys [COC (CH 3 ) 3 ] -Phe- (D) Trp-Lys- 
Thr-Cys CCOC (CH 3 ) 3 I -Thr-ol 

The residue of stage c) is dissolved at 0° in 5 ml of 

TPA/H 2 0 (9 si) and stirred for IS minutes. The product is 

a mixture 

precipitated by adding^of ether/10% Sn HCl/ether. 
The product is filtered, washed with ether and dried. The 
residue is purified by chromatography on silica gel in a 
mixture of CHCl 3 /MeOH/AcOH/H 2 0. Fractions which contain 
the desired product are combined, concentrated under vacuum 
whilst adding H 2 0, then lyophilised. . The title compound » 
is obtained. 

C«1q° = -15.3° (c =» 1.0 in 95% AcOH) P : 0.88 
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Example ig : 2- [ (D) Phe-Cys-Phe- (0) Trp-Lys-Thr-Cys-Thr-olJ -2- 
deoxy-D-9-1 ucose 




2 g of D(-) -fructose and 1 g of H- (D) Phe-Cys-Phe- (D) Trp-Lys (Boc) -Thr-Cys- 

Thr-ol* (produced as described in example la) are dissolved in 

100 ml of MeOH/HOAc 9/1 and kept at 65 °C for 16 hours. After 

concentration by evaporation/ the product is dissolved in a 

i 

little methanol/ and the crude product is precipitated with 
diisopropylether. The crude product thus obtained is used in 
the protecting group cleavage (BOC cleavage) without being 
purified. 

1 g of the crude product obtained is mixed with 20 ml of tri- 
fluoroacetic acid (100%) and kept at room temperature until 
the entire starting material has dissolved (5 minutes) . By 
adding 200 ml of diisopropylether/ the title compound is 
precipitated and subsequently filtered off and washed with 
diisopropylether. The title compound is purified by chromato- 
graphy on silica gel (eluant: CHCl 3 /MeOH/HOAc/H 2 0 7/3/0.5/0.5) 
and is isolated as a white lyophilisate. 

[a]* 0 - -6.7° (c « 0.3 in HOAc 95%) P : 0.73 
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A6 second product ttie following T:T mixture of isomers 
Piaving tPie inverse configuration at C 2 of the carbo- 
hydrate moiety may be obtained:- 



/ w 

|\»<0 (01 P*««Cyft< 



Pfi«*<OlT'0-lvt*""~Ctf **rhf«» HO— 



EXAMPLE 20:- 2-£Ixr_ : SMS] : 2-deox^ : D : g] > ucose 




I - — 1 

(0)Pha-Cy3-Tyr-(0)Trp-Ly3-Thc-Cys-Thr-ol 



In analogy to example 19 starting from Tyr 3 SMS instead 
of SMS the heading compound is produced. 



Lai™ = -2.9' 



(c = 1.0 in 95% AcOH) F = 0.95 



9- 
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Example ^1 • glucuronic acid amide of 



H-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys-Thr-o 1 



,« « . 

c -(D) Phe-Cys-Phe- ( 0) Trp-Lys-Thr-Cys-Thr-ol 



h on 



170 mg of the glucuronic acid amide of H^he^Ys-Phe-OTrp-Lys (BOC) -Thr-Cv 
Thr-ol are treated* with 3 ml of trif luoroacetic acid 100%) until 
a complete solution is obtained (5 minutes) • The title compound 
is subsequently precipitated as the trifluoroacetate by adding 
20 ml of diisopropylether, and after filtration, drying and 
subsequent chromatography on silica gel (eluant: CHCl^/MeOH/HOAc/ 
H 2 0 7/3/0.5/0.5)/ the title compound is isolated in pure form 
as a white lyophilisate (acetate) . 

[ct]£° - -29.2 (c - 0.48 in HOAc 95%) F : 0.85 

The starting product may be produced as follows: 

A solution of 135 mg of DCCI in 2 ml of DMP is added to a solution 
cooled to -30°C, in DMP of 450 mg of H-EPhe-Cys-Phe-£7ftp-Lys (BOC) -Thr-Cys- 
Thr-ol, 117 mg of glucuronic acid and 135 mg of HOBT. After 
48 hours, with simultaneous thawing to room temperature, the 
resultant dicyclohexylurea is filtered off and the title compound 
is precipitated by adding 20 ml of diisopropylether. After 
filtration, drying and chromatography over silica gel (eluant: 
CH 2 Cl 2 /MeOH 9/1) , the title compound is Isolated in pure form. 
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^1° = +15.7° (c = 0.50 in DMF) 



Example 22: quinic acid amide of H-DPhe- 



Cys-Phe-DTrp-Lys-Thr-Cys-Thr-ol 




H H 



^(0)Ph«-C y s.Phe-(o)T r p. tya . Thr . c ; a . 7hc 



The title compound was obtained analogously to example .21, 
starting with L(-) -quinic acid. 

tall 0 = -50° (c =0.44 in 95% AcOH) ' F : 0.97 



Example 23: sialic acid amide of H-DPhe- 
Cys-Phe-DTrp-Lys-Thr-Cys-Thr-ol 




The title compound was obtained analogously to example 21 , 
starting with sialic acid. 

r i 20 

Loj d 3 -60.8° (c » 0.6 in 95% AcOH) F : 0.95 
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Example 24: N a - (O-fJ-D-glucosyl-oxyacetyl) -DPhe- 
Cys-Phe-DTrp-Lys-Thr-Cy3-Thr-ol 



-Ph«-(Ojrrp-Lys-rhr-Cy*-rhr-«l 



2SO mg of (tetra-0-acetyl-0-(3-D-glucosyl)-oxyacetyl-DPhe- 
Cys-Phe-DTrp-Lys- (BOCJ -Thr-Cys-Thr-ol are dissolved in 10 ml of 
methanol and adjusted to a pH of 10 with a few drops of IN 
NaOCHj solution in methanol. After reacting for 15 minutes, 
the solution is neutralised with an ion exchanger (e.g. 
AMBERL*ST R 15, H + ) , and the ion exchanger is filtered off. The 
filtrate is concentrated and the residue treated for 5 minutes 
with 3 ml of trifluoroacetic acid. The title compound is 
precipitated as the trifluoroacetate-by adding 20 ml of diiso- 
propylether, and is isolated in pure form as a white lyophilisate 
after filtration, drying and chromatography on silica gel 
(eluant: CHCl 3 /MeOH/HOAc/H 2 0 7/3/0.5/0.5). 
£a]*° - -39.2° (C - 0.60 in HOAC 95%) F : 0.91 

The starting product may be produced as follows: 
a) tetra^acetvl^a^gl^^ 

2.5 g of molecular sieve 4 S, powder are added to a solution 
of 830 rag of glycolic acid benzylester in SO ml of CH 2 C1 2 / 
and after adding 2.8 g of silver trif luoromethane sulphonate, 
a solution of 4.1 g of acetobromoglucose in 50 ml of CH 2 Cl 2 



-66- 



PCT/EP87/00593 



is added in drops. After 15 minutes, the reaction is 
stopped with 4 ml of pyridine, the solid constituents are 
filtered off, and the filtrate is shaken out with 10% 
NaHS0 4 solution. The title compound is isolated in pure * 
form after chromatography over silica gel (eiuant: 
CH 2 Cl 2 /MeOH 99/1) . 
Calp 0 = -22.4* (c - 1.7 in CHCI3) 

800. mg of tetra-0-acetyl-O-p-D-glucosyl-glycolic acid benzyl- 
ester are dissolved in 40 ml of ethanol/water 1/1 (v/v) , 
and mixed with 400 g of palladium/active charcoal 10%. 
Hydrogenation on "PARR - APPARATUS" at SO PSI produces £he 
title compound, which is isolated in crystalline form after 
filtration and concentration under vacuum. 
C«1q° » -35.5° (c - 1.03 in MeOH) 

N a - (tetra-0-acetyl-O-p-D-glucosyl-oxyacetyl) -DPhe- 
gYgrghe^DTrp-LYaj^l-Tto-C^s-Tte^ 

To a solution of 81 mg of tetra-O-acetyl-O-p-D-glucosyl- 
glycolic acid, 225 mg of H-DPhe-Cys-Phe-DTrp-Lys (BOC) -Thr-Cys 
Thr-ol and 45 mg of HOBT in 2 ml of DMF, cooled to -30°C, 
are added 45 mg of DCCX, dissolved in 1 ml of DMF. After * 
48 hours and after thawing to room temperature, the resultant 
dicyc lohexy lur ea is filtered off, and the title compound is 
precipitated from the filtrate by adding 20 ml of diiso- 
propylether. 
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The following compounds were also produced analogously to 
example 24 (In these, SMS denotes the radical 
-DPhe-Cys-Phe-DTrp-Lys-Thr-Cy's-Thr-ol) . 

Example 25: n a -(O-0-D-galactosyl-oxyacetyl)-SMS 




i 1 

0 OCH2p-(0)Pha-Cya-Ph«-(0)Tcp-Uys-Thc-Cys.Thr-oi 



' [a]* 0 =• -37.5° (c "« 1 in 95% AcOH) 



F : 0.95 



Example 26: N a - (O-p-cellobiosyl-oxyacetyl) -SMS 



H0- 



H 



H, — 0 *A — 0 v 0CH,C -(0)Ph«-Cys-Ph«-(0)Trp-Uys-Thc-Cys 



Thr-ol 



[a]J° = -32.5° (c > 1 in 95% AcOH) P : 0.91 



WO 88/02756 



PCT/EP87/00593 



■68- 



Example 27: N - (0-(3- (D) -glucosyl-oxyisobutyryl) -SMS 



H 



^.©-^^.(oJPhe-Cys-Phe-COTro-Uya-Thc-Cya-Thr. 




[a]* 0 m -32.9* ,(c - 1 in 95% AcOH) 



F : 0.93 



Examp le 28 : N a - (O-a- (D ) -glucosy I-a- (L) -oxyisovalery 1 ) -SMS 




CH 0 



•O.O-C-C-CoJPhe-Cys-Pha-COjTcp-Cya-Thc-Cys-Thr. 

OH H r ^ 

H OH 



Cot] D * ~ 44 -3° (c = 1 In 95% AcOH) 



P : 1.00 
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Example 29: [N-acetylmuramyl-(D) Phe l ]-SMS 



H 

HO-f-H 



I — O 

OH 



H \ NHAC j I 

HTC-C-C-(0)Phe-Cy3-Ph«-(0)Trp-Ly3-Thr-Cys-Thr-oL 



CaJn 0 =» -15.4° (c =» O.X3 in 95% AcOH) F : 0.9 



EXAMPLE 30 : &:5;G1 ucos^l -thi ocarbamo^l -SMS 
h 5 f • 

t5H:-(OlPI»«-Cys-PI»«-(0)Tfp-i.y»-TI»f-Cy*-Th*-«4 




620 mg E-Fmoc-SMS 1n 50 ml CH 3 CN/H 2 0 3:1 are treated with 
0.45 ml triethylamine. 272 mg 2 ,3 ,4 ,6-tetra-0-acetyl -fr-D- 
glucosyl-isothiocyanat are added and the mixture maintained 
at room temperature for 1 hour. The mixture is evaporated 
in a vacuum and the residue is taken up in a little methanol 
and treated with diisopropylether where, upon the product 
precipitate in practically pure form. 

To split off the Fmoc group and the acyl group, the product 
in 50 ml absolute methanol is treated with a catalytic 
quality of IN NaOCH 3 in methanol. After 30 minutes time 
the reaction had been completed (by tic), the mixture is 
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neutralized with J* acetic acid and evaporated in a 
vacuum. The residue is taken up in water and extracted 
with ethyl acetate. The aqueous phase is lyophiltzed. 
The residue is purified over silicagel and desmineral ized 
over e.g. Duoli te. The title compound is obtained as a 
lyophilisate, 

Cain 0 = -48.5° (c » 1, 95% AcOH) F » 1 



The starting material £-Fmoc-SMS may be produced as follows 

5 g SMS acetate and 5 g NaHC0 3 in 100 ml DMF/HgO 3:1 
are treated with 1.6 g Fmoc-HOSu. After an hour at room 
temperature, the mixture is diluted with 400 ml H^O and 
extracted with 250 ml ethyl acetate/methanol 95: 5. The 
organic phase is dried with Na 2 S0 4 and concentrated. After 
column chromatography over silicagel the starting material 
is obtained as an amorphous substance. 
[a]* 0 = 24.3° (c = 1.13 DMF) 

The following products may be obtained in analogous manner 
to that described in Example 30. 

EXAMPLE 31 ; Cel 1 oMosy.lthi ocarbamyl-SMS 

Starting from octa-acetyl -cell obiosyl-isothiocyanate 




°.S-C-{O)Ph«.Cy$.Ph«-(O)Tl0H.»*-Thf-Cy*-TIUiol 



20 

: —4.3" (tt m- 1 i - 

P - 0,87 



t«l D •* <e * 1 in AcOH) 
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EX AMPLE 32: §r2l§lH£-l^l£!!2-i-2^1r§-§ 

Starting from 2 ,3 ,4 ,6-tetra-0-acetyl -£-D-gl ucosyl -iso- 

cyanate 

HO^. _ _____________ 

I M 0 ( " | 

OH 

[a]* 0 : - 39,9 Cc- 1 in 9S% AcOB) P - 0,81 

EXAMPLE 33: Cell obi osyl carbamoyl -SMS 

Starting from octa-acetyl -cellobiosyl -i socyanate 

HO^. 0 - 1 

OH 

[a]jj° = -37.9° (c = 1 in 95* AcOH) F » 0.85 
EXAMPLE 34: l:Qeoxy^O : sorb_ty^ : SMS 



OH OH | 1 

HO '^V^V^ V ^ <0> Ph «-Cys-Ph«-<0)Trp-Ly*-Thr-Cy«-Thr-©l 

OH OH 
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0.5 mg of the title compound of example 1 in 50 ml 
methanol is treated first with NaBH^ and then 5% acetic 
acid under conditions such that the pH does not increase 
beyond 7* Total use of NaBH 4 is about 10 equivalents. 

After the complete reaction has occurred (4-5 hours) the 
mixture is treated with acetic acid to destroy excess 
NaBH^. The mixture is concentrated under a vacuum. The 
residue is desmineral ized with e.g. Ouolite and purified 
over silicagel . The main compound besides l-desoxy-0- 
mannityl-SMS is the title compound which is produced as a 
lyophil is ate.. 

Ca]jj° = -17.6° (c = 1 in 95% AcOH) F » 0.82 

EXAMPLE 35; a;D;aly£25^Ulr*1^12^S2C&i^lr§t!S 

In analogous manner .to that described in Example 34 
starting from the title compound of Example 2 the'follo- 
wing compound is produced 



CM^- CO) Ph«^ y »-Ph«-<0)Trp-Lys-Thr-Cy*-Thf-ol 
OH 

,20 

> a ' D " * l " 6 * (c * 1 ^ AcOH) P » 0,9 

EXAMPLE 36 t • li2-did«ox^ : sorbi tyl r SMS 
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0.55 g Boc-SMS in 30 ml dioxane /H 2 0 3:7 are treated wtth 
50 mg NaBH 3 CN, 250 mg 2-deoxy-D-gl ucose are added. The 
pH of the mixture is adjusted to 7 with. 0.1 ml HC1 and 
heated to 100°C for 6 hours. The mixture is cooled, freezed 
and lyophilized. The residue is taken up in ethyl acetate 
(50 ml) and shaken with water. The organic phase is dried 
and evaporated in a vacuum. The Boc group is split off 
in conventional manner with TFA. The product is purified 
over silicagel and desmi neral i zed e.g. over Dtuollte 
to give the title compound. 
[a]* 0 = 25.5° (c - 1 95% HOAc) F = 0.83 

In analogous manner compounds of the foregoing examples 34 
(starting from glucose) and 35 (starting, from maltose) may be pro- 
duced. 

EXAMPLE 37: N a -isocaproyl-des(l-4)-[Ala 7 ,N £-(1 -deoxyf ruc- 
tosyl l-Lys 11 ,18 ]salmon calcitonin 

ru ru ---------------- 

L 7 R lf W 



iH-CO-Ser-Thc-Ala-Val-Ceu-Cly-iya-Ceu-Sac-Cln-Clu^eu-Hia^ys-Leu-Cln-Thr-Tyr- 
Pns-Arg-Thc-Aan-Thc-Cly-Sar-Cly-Thr-Pto-NH 2 . CHjCOOH 



Ma 



10.3 g of N a -isocaproyl-des(l-4)-CAla 7 ]salmon calcitonin 
polyacetate and 1.8 g of D(+)-glucose are dissolved in a 
mixture of 94 ml of DMF and 6 ml of acetic acid. After 2 
hours at 50°C, the product is completely precipitated by 
adding ether, then filtered off by suction, washed with 
ether and vacuum-dried. Purification is effected by dissol 
ving ca, 5-10 g of the product in water, adding the solu- 
tion to a reversed-phase column 4 x 25 cm, C-18 on silica- 
gel and chromatographing with a gradient of water and 0-80% 
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of a solvent mixture comprising 38 part* of water, SO parts of 
acetonitrile and 2 parts of 85% phosphoric acid. The fractions * 
which contain the pure product are combined, filtered over a 
column of ca. 100 mi of a slightly basic ion exchanger in 
acetate form and washed with water. Tha filtrate is iyophilised 
and the title compound is obtained as the polyacetate, polyhydrate. 
C<xI 0° . " - 34 « 8 ° (c '» 0.73 in CH 3 C00H 9S%) P : 0.93 

FAB mass spectroscopy 3407 (MB*) 

The N^isocaproyl-Ser-Thr-Ala-Val-Leu-iGly-Lys-Leu-Ser-Gln-Glu- 
Leu-His-Lys-Leu-Gln-Thr-Tyr-Pro-Arg-Thr-Asn-Thr-Gly-Ser-Gly- 
Thr-Pro-NH 2 used as tha starting product may be produced as 
follows: . > 

a) N a -isocaproyl-Ser (Bu*) -Thr (Bu fe ) -Ala-Val-Leu-OCH 2 -pheny 1- 
^P^OCHj-co-rCpolystyrene-ll-divinylbenzene) 

1 g of p-hydroxymethy 1-phenoxyme thy 1-co (polys tyrene-1% - 
d i. vinyl benzene)- ts left to swell in dimethylformamide/ 
methylene chloride 1:4 (v/v) , filtered off by suction and 
mixed with a solution of 0^74 g of Fmoc- leucine and 0.19 g 
of 1-hydroxybenzotriazole in 5 ml of the above-mentioned 
solvent mixture. 0.43 g of dicyelohexylcarbodiimide and 7 
85 mg of 4-dimethylaminopyridine, each in 5 ml of the same 
solvent mixture, are added whilst stirring. The mixture 
is stirred for 16 hours at 20° , filtered off by suction 
and washed with the solvent mixture, then with dimethyl- 
formamide* Fmoc-Leu-OCSj-phenyl- (p) -0CH 2 -co (polystyrene- 
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II- d1 vlnylbenzene) is obtained. 

The N a -Fmoc group is split from the Fmoc-Leu-OCH 2 -phenyl- 
(p)OCH 2 -co (polys tyrene-l%-divinylbenzene) (1.56 g corres- 
ponding to 0.7 mMol) by treating with piperidine (20% v/v) 
in DMF for 10 minutes. This is washed well with DMF, and 
then 0.71 g of Fmoc-Val-OH, 0.28 g of 1-hydroxybenzotriazole 
and 0.32 ml of diisopropylcarbodiimide, each dissolved in 
S ml of DMF, are added. After 45 minutes, the mixture is 
filtered by suction, and the peptide resin is washed well 
with DMF. The splitting of the N°-Fmoc group is repeated, 
as well as the coupling with the amino acid following 
in sequence, in the order given: 

Fmoc-Ala-OH (0.S5 gj Fmoc-Thr (Bu^) -OH (0.83 g). and Fraoc- 
Ser(Bu t )-0H (0.80 g) . In the latter reaction cycle 
(splitting of the Fmoc protecting group, acylation with 
protected amino acid) the amino acid derivative is replaced 
by isocaproic acid (0.41 g) , the quantity of 1-hydroxy- 
benzotriazole is increased to 0.53 g and that of diiso- 
propylcarbodiimide to 0.54 g, and coupling is effected for 
15 hours. The protected peptide resin is washed well with 
DMF and methylene chloride, vacuum-dried at 40°C for 15 
hours, and the protected peptide resin is obtained as a 
colourless powder. 

b > 2--ia2S32£2Ziz§S£;I&£lAla-Val;Leu : gH 

N a -isocaproyl-Ser (Bu*) -Thr (Bu fc ) -Ala-Val-Leu-OCH 2 -phenyl- 
(p)OCH 2 -co(polystyrene-l%-divinylbenzene) (1.0 g) is stirred 



c) 
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in a mixture- of trifluoroacetic acid (5 ml) and methylene 
chloride (5 ml) . The product is filtered, washea with * 
the same mixture (5 ml) / then with methylene chloride, 
greatly concentrated under vacuum, and totally precipitated 
by adding ether. The deposit is washed well with ether, 
dried under vacuum over solid potassium hydroxide, and the 
title compound is obtained as a colourless, amorphous powder 

N a .isocaproyl-Ser-Thr.Ala-Val.Leu-Giy-Lys (Boc) -Leu-Ser- 
Gln-Glu (OBu*) -Leu-His-Lys (Boc) -Leu-Gln-Thr-Tyr-Pro-Arg- 

Thr-Asn-Thr-Gly-Ser-Gly-Thr-Pro-NH, 

7 ' 

To a solution of N a -Isocaproyl-Ser-Thr-Ala-7al-Leu-0H 
C0.1SS g) inDMP (7 ml) are added- H-Gly-Lys (Boc) -Leu-Ser.- 
Gln-Glu (OBi fe ) -Leu-His-Lys (Boc) -Leu-Gln-Thr-Tyr-Pro-Arg- 
Thr-Asn-Thr-Gly-Ser- G ly-Thr-Pro-NH 2 hydrochloride (0.59 g> , 
3 , 4-dihydro-3-hydroxy-4-oxo-l, 2 , 3-benzotriazine (0.017 g) , 
dicyclohexylcarbodiimide (0.06S g) and sufficient N-ethyl- 
N,N-diisopropylamine for a sample of the reaction mixture 
oa moistened pH paper to indicate a reaction of ca. pH 6. 
After 16 hours, the mixture is precipitated by adding ether, 
dried, and the title compound is obtained. 



d) 



N a -isocaproyl-Ser-Thr-Ala-Val-Leu-Gly-Lys-Leu-Ser-Gln-Glu- 7 

Leu-His-Lys-Leu-Gln-Thr-Tyr-Pro-Arg-Thr-Asn-Thr-Gly-Ser- 
Gly-Thr-Pro-NH 2 

0.50 g of the partly protected peptide of stage c) are 
dissolved in a mixture of trifluoroacetic acid (50% v/v) 
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and methylene chloride. After 1 hour, 50 ml of ether 
which contains 0.6 mMol of HC1 is added. The mixture is 
filtered, washed with ether and vacuum-dried. The product 
is purified by "reversed-phase" chromatography in a gradient 
of acetonitrile in H 3 P0 4 (2%) ♦ The combined fractions 
containing the pure substance are filtered over a basic 
ion exchanger in acetate form. The filtrate is lyophilised 
and the title compound is obtained as the polyacetate, poly- 
hydrate. 

[ajj° - -32.2° (c » 0.3 in AcOH 95%) P » 0.87 

Example 38: N a -isocaproyl-des- (1-4) -[Ala 7 , N £ - (a-D-g 1 ucosy 1 - 

1118 

(1-4) -deoxyfructosy! ) -Lys u * . ] salmon calcitonin 



•CH 

I 2 7 U 18 

6< 2 -Ca-S«r-Thr-Ala-Val-L«i-Cly-Lys-Leu-Sec-Cln-Clu-l.eu-His-Lys-Leu-CIn- 

R 

Thr-Typ^ro-Arq-Thr-Aan-Thc-Gly-Sec-Cly-Thr-Pro-NHj . CH^COOH 



R 3 



The corresponding di-N^ -maltulosyl derivative is produced 
analogously to example 37 using D(+) -maltose monohydrate 
instead of D (+) -glucose. The reaction time at 50*C is lengthened 
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to 15 hours. Isolation and purification . are identical , and 
the title compound is obtained as the polyacetate, 
polyhydrate, FAB mass spectroscopy: 3730.9 (HH + ) 
Ca]p° = - 15.2° (c = 0.16 in 95% AcOH) F = 0.97 
Analogously to example 37 the following compounds are prepared:- 

EXAMPLE" 39:. N a -isocaproyl-C^-(l-deoxyfructosyl )-Lys 7 ]- 

lil!D2D.SSl£ii22iQ>l§:2?ll!!!i^§- 



CH /C H 3 



>0\ 

H 2 5 



7 10 
CH 2 ^a-Ser-The^ya-Val^eu^ly^y3^^ 

Tyr^ro^g-Thr-^sn-Thr-Gly-Ser-Siy-Thr-Pro-Wj . 3 CHjCOOH 



(a]*°« -40,0 • (C - 0*27 In AcOH 9S%) P » 0.84 



EXAMPLE 40: N a ,Lys 11 -N £ ,Lys 18 N^-tris-(l-deoxyfructosyl ) 
salmon calcitonin 



HO 



Tyr-Pro-Arg-Thr-Aan-Thr-CIy-Ser-CIy-Thc-Pro-W- 

,20 



I«l 0 - -5,3 • (c . 0#3a in Ac0H gs%) p m Q ^ s 
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EXAMPLE 41 :• N a -i socaproyl -des ( 1 -4) -CN^-( .1 -deoxy f ructosyl ) 
L^s^ lllllflsalmon_calcttonin r ^5, r 32iamide 



tH 2 h 10 f,. ?«' 

CH -C0-SeriThr-Lys-Val-Leu-Cly-Uys-Leu-Ser-Gln-Clu-Leu-Hi3-Lys-Leu-Gln- 

2 32 

Thr— Tyr- Pro-Arg-Thc-Asn-Thr-Gly-Ser-Gly-Thr-Pro-NH 2 

■•Of 

[a] 20 . - 37,4° ( c = 0,155 in 95% AcOH) p " °' 84 
EXAMPLE 42 : N* : gui noy.1 -CA1 a^sal monacal ci toni n^S^^ami de 

Thr-Tyr-Pro-Acg-Thr-Asn-Thr-Cly-Ser-Cly-Thr-Pro-N^ ■ 



The title 



compound was produced analogously to example 21 



20 - -35.7° (c - 0.37 in AcOH 95%) P : 0.88 
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EXAMPLE "43, :• N*-guinoy^-[A^ 
S0 S° A * 7 

32 . 

Thr-Tyr-Pro-A^-Thr-Asn-rhr-Gly-Ser-Gly-Thc-Pto NH 2 . 3 CH^CQOH 




The title compound was produced analogously to example 21. 

0 
20 



[ct]° rt =» -39.3.* (o » 0.29 in 95% AcOH) P : 0.89 



The starting peptides CAla 7 l-salmon calci toni n-[5-32]- 
amide and [Ala 7 ]-salmon calci toni n-(4-32) -amide required 
for examples 42 and 43 may be produced analogously to the 
starting material of example 37. 

EXAMPLE 44; £N-deoxy : f rgctosy.1 :Q_ys* ^oxytocin 




Ua-Gln-Asn-Cys-Pro-lau-Gly-NH 



0.5 g of D(+) -glucose and 0.5 g of oxytocin are dissolved 
in 50 ml of MeOH/HOAc 9/1 and kept at 65°C for 3 hours. 
Th.e solution is then concentrated by evaporation, chromato- 
graphed over silicagel and freed from salt over Duolite 
(H 2 0/ethanol/H0Ac gradient). A white lyophilisate is ob- 
tained. 

C<xl£° = -23° (c = 0,32 in 95% HOAc) F : 0,95 
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EXAMPLE 45: Ac-(D)-Phe(4-Cl)-(D)Phe(4-Cl)-(D)Trp-Ser-Tyr- 



60 mg of Ac-(O) Phe{4-Cl ) -(D) Phe( 4-C1 ) -( D)Trp-Ser-Tyr- ( 0) - 
Lys-Leu-Arg-Pro-(D)Ala-NH 2 and 72 mg of D(+)glucose are 
dissolved in a mixture of 10 ml of MeOH and 1 ml of AcOH, 
and stirred for ca. 20 hours at 60°C„ The product is 
precipitated with ether and centrifuged off. The residue is 
dissolved in ca. 100 ml of H 2 0. and the pH 1s adjusted to 
8 with dilute NaOH. The product is adsorbed on a column of 
Duolite ES 861 and eluted with a gradient of H 2 0 -» dioxane 
-H 0-AcOH (60:40-:3). Fractions containing the desired 
product are concentrated under vacuum, then lyophllised. 
The title compound is obtained, 
[a]" - -25° (c = 0.5 in 95% AcOH) F: 0.83 

EXAMPLE 46 ; N aA1 ,N aB1 ,N SB29 -tri s (1 -deoxyf ructosyl )-pardne- 

Insul in 

A suspension of 1 g (0.17 mmol) and 0.47 g (2.6 mmol) glucose 
in 10 ml dimethylformamide/acetic acid 9:1 are stirred for 
1 hour at 60°C. The solvent is removed at 30°C in a high 
vacuum. The residue is dissolved In 300 ml H 2 0, adjusted to 
P H 7 and the mixture passed through a small desmineralising 
column (Duolite ES 861 2.5 x 15 cm). The glucose is eluted 
with water and the peptide by isopropanol /water ethyl 
acetate 59:39:2. 

The solvent is removed and the mixture lyophllised. The 
residue is taken up in 300 ml water and purified through 
reversed phase chromatography. 
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(2 x 25 cm column, RP 18, 10 nm, Buffer 57 mmol NaC10 4 , 
20 mmol triethyl amine, 8,4 mmol phosphoric acid, pH 3 with 
4N NaOH, Gradient 0-65% A-8. 

Buffer A Buffer pH 3/acetonitrile 9:1 
Buffer B Buffer pH 3/acetonitrile 4:6 

The fractions containing the heading compound are 
collected, combined, concentrated, diluted with 300 ml 
water and passed through a desmineralising column as 
described above. Salts are eluted with water. The peptide 
is elutedwith. isopropanol/water/ethyl acetate 59:39:2. 
The appropriate fractions are combined and concentrated 
to give the heading compound. 

tall 0 » S6.3 4 " (c » 0.5 AcOH) F= 0.88. 

EXAMPLE 47: N a ,Lys 12 -Nf-,Lys 21 -N £ -tris-(l-deoxyfructosyl)- 
(DCAli}-hpGRF-(l-29)-NH 2 



(^Tyr-0-Ala-A8p-Ai»-rie-Phe-Ihr-Aan-S«r-Tyr-Arg-t!ra-Val-l.eu-Cly-GIn-Leu-Sec-Ala- 

If 

Arg-Lvs-Leu-Leu-Gln-Asp-Ue-Mot-Ser-Arg-WH- , CH..CQOH 





In analogous manner to example 37 starting from 
(DA1a 2 ]hpGRF - tbe title compound is produced. 
let] 2 , 0 * -5.6° (c = 0,2 in 95% AcOH) F * 0,82 
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EXAMPLE 48 ;■ N* a N§ r bi s(l zdeoxyf ryctos^HL^s-vasgeressin. 



iP>C 



R - ' 



R 

R-Cys-fyr-Ph«-«1n-A$n-Cy»-Pro-ly»-Gly-NH 2 



a 

A suspension of 118 nig (0.1 mmol) Lys -vasopressin and 
360 mg (2 mmol) glucose in 5 ml methanol/ethyl acetate 
9:1 are stirred at 65° for 2 to 4 hours. The solvent is 
removed under a vacuum. The residue is taken up in 30 ml 
water and the solution lyophlHsed. To remove the excess 
glucose *the peptide (solution in 40 ml water at pH- 7.3) 
is adsorbed on a Duolite column (1.5 x'lO cm). The glucose 
is eluted with water and the peptide with a mixture of 
isopropyl/water/ethyl acetate 59:39:2. The mixture is 
purified on a silicagel column (eluant chl orof orm/metha- 
nol/ethyl acetate/water 7:4:1 :1 ) . 

The fractions containing the heading compound, are con- 
centrated and lyophilised to give the title compound. 

Ca3^° = -52° (c = 0.5 in 95% HOAC) F = 0. 84. 



EXAMPLE 49: 



Ac-(0)Phe(pCl)-(0)Phe(pCl)-(0)Ttp-Ser-Ly«(M f )-<0)Ph»-Uu-Arg-Pre-4>)AU-*« 2 , Acetat # 
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The title compound is produced in analogous manner to 
example 45 starting from Ac-(D)Ph,e(pCl } -(D)Phe(pCl ) -(D)- 
Trp-Ser-Lys-(D)Pfte-L*eu-Arg-ProC0)ATa'»NH 2 ,. acetate and 
D(+) glucose. 

Ca]p° = -36° (c » 0.5 in 95% AcOH) F » 0.86 
EXAMPLE 50; 

°" «T L(0)Pte <P cl >-< 0 )^(pCl)-(a}TTp-Ser-Tyr-(0)Pbe-Leu-Arg-Pro- 
(0)AI«-W 2 , Aeetat 

The title compound is produced in analogous manner to 
example 45 starting from H-(D) Phe(pCl)-(D)Phe(pCl )-(D)- 
Trp-Ser-Tyr-(D)Phe-Leu-Arg-Pro-(D) Ala-NH^t acetate and 
D(+)glucose, 

Ca]|° = - 32° (c = 0,5 in 95% AcOH) F = 0.94 
EXAMPLE 51: 



:-Tyr-(0)L^s- 



@-<0)f*e<pCl)-<0^ 

/— 0 9* 



HO 



ML.- 



200 mq H- (OJ Ph« (pCl) -(D) Ph« (pCl) - (D)Trp-S«r-Tyr- (D) Ly«-L«u-Arg-Pro- 

(D)Ala-HH ? and 52Q mg d(+) glucose in DMF/A'cOH 15:1 are 
stirred at 60*C for 3 hours. The mixture is concentrated 
in a vacuum, precipitated with ether, filtered and dried. 
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The residue is purified as follows:- 



1) Adsorption on Duolite E5 861 and elution with, a mixture 
of dioxan - H 2 0-AcOH. 

2) Column chromatography on silicagel using as eluant 
CHCl 3 /AcOH/H 2 0. 

3) Preparative HPLC ("Reversed phase") chromatography on 
an octadecyl-silicagel column. Elution with an acetoni- 
trile gradient in Z% H 3 P0 4 . 

Fractions which contain the heading compound are combined, 
filtered through a column containing a weakly basic ion 
exchanger in acetate form, concentrated and lyophilised 
to give the title compound. 

[alp 0 = -22.6* (c = 0.5 in. 95% AcOH) F » 0.63 

The synthesis of the invention may be effected as follows: 
E XAMPLE SI 

Production of octreotide (»SMS) 

1) Production of acetal anchor (N -CF 3 CO-Threoninol acetal 
of p-formyl phenoxyaceti c acid), 

105 g (1.0 mmol ) L-Threoninol i S added to 200 ml methanol 
which is stirred by a stream of nitrogen. A clear solution 
results. A solution of 200 ml trifluoro. acetic acid 
methyl ester in 250 ml methanol is added to the mixture at 
0°. The mixture is maintained at a temperature of about 
10°C by cooling with an ice bath. 

After 1.5 hours no more free Threonine! is detectable in 
the mixture. Concentration at 40°C gives a white crystalli 
residue. 
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The residue is dissolved in 200 ml ethyl acetate at 
70°C and precipitated by the addition of haxane. The mix- 
ture is cooled to 0°C, washed with hexane and dried at 
room temperature. N- tri fl uoroacetyl threoninol results. 

50.3 g (0.25 mo l } of the resultant product is dissolved 
in 1.25 litres tetrahydrof uran and 75 ml of trimethyl- 
chlorosilane is added .dropwise. Immediately thereafter a 
mixture of 70 ml triethylamine and 250 ml tetrahydrof uran 
is added. A white suspension results which is stirred for 
4- hours. The mixture is filtered and the filtrate evapora- 
ted at 40°C to give an oil. 

The oil is dissolved in 1.5 litres, of methylene chloride 
and treated with portions of 90.4 g p-formyl -phenoxy- 
acetic acid at room temperature. Portions of 9 ml" tri- 
fl uoromethane-sul phonic acid trimethyl'silyl ester are 
added. The mixture is s'tirred for 24 hours at room tempera- 
ture, then filtered and the residue is washed well with 
methylene chloride. 

The filtrate is concentrated at 40°C to give an orange red 
resinous product. This product is chromatographed over 
silicagel. Elution is effected with ethyl, acetate. On con- 
centration of the relevant fractions the heading compound 
is obtained with a purity of 97% (HPLC). 

2) Building up of the protected octa-peptide 

17.2 g aminomethylated polystyrene (Brand Dow 0,7% by 
weight of N corresponding to 0.5 mmol amino-methyl groups 
per g resin) are suspended in 80 ml methylene chloride/ 
DMF 4:1. Successively there are added 4.17 g of the end 
product of step 1, 1.6 g HOBT and 4.0 g DCCI. After the 
mixture is stirred for 2 hours at room temperature, the 
Kaiser test is negative. The mixture is filtered and washed. 
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The washed resin is suspended in 1 00 ml tetrahydrof uran 
and methanol' 3:1 and treated with portions of 10.4 g 
sodium borohydride. The mixture is stirred for 6 hours 
at room temperature, filtered and the resin washed. 
The resin is suspended in methylene chloride/DMF 4.1. 
5.5 g Fmoc-Cys (S-t-Bu)OH, 1.74 g HOBT and 3.6 g DCCI are 
added. The Fmoc protecting group is split off with piperi- 
dine (2 x 20 minutes contact time). 

In. analogous manner in successive cycles the following 
N-Fmoc protected amino acids ar« coupled using HOBT/DCCI- 
ThrOH; Lys (BOC)-Ort: D-TrpOH , Ph«»6M ,Cys(S-tBu)OH and 
D-Phe-OH to give the Fmoc protected octapeptide resin. 
Final loading 0.26 mmol/g. 

3) Oxidation and splitting off 

The resultant resin is suspendedin 100 ml trifluoro- 
ethanol /methylene chloride 1:1 and treated with 50 ml 
tributylphosphine. The mixture is stirred for 70 hours 
at room temperature. The mixture is filtered, washed 
and treated with a 100 ml 1:1 mixture of tetrahydro- 
furan and IN aminoacetate solution. 1.1 ml of 30% 
aqueous hydrogen peroxide are added. The mixture is 
stirred for 24 hours at room temperature. The resin 
is washed. The mixture 1s treated with 20 ml trifluoro- 
acetic acid, 80 ml methylene chloride, 10 ml water, and 
2 ml thioanisole. The mixture is stirred for 2 hours, 
then filtered and washed with trif 1 uoroacetic acid and 
methylene chloride. 200 ml diethyl ether are added to 
the filtrate. The resultant precipitate is filtered off. 
The residue 1s dissolved in aqueous buffer and deminera- 
lised, e.g. using Ouolite. The solution is freeze-dried 
as the acetate to give the title compound as the acetate. 

All the above examples, e.g. the compounds of examples 1 
and 2 may be produced in analogous manner. 
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EXAMPLE S2: Production of N a -[a-glucosyl (T-4)-deoxy- 
frii£*S£^ll:§MS_£see_ExamBle - 2]_ 

393 g of the octapeptide bonded to the resin are produced 
according to the above example S2 » The cysteine protecting 5 
groups are removed reductively. The peptide bond to the 
resin is oxidized to the cyclic octapeptide by hydrogen 
peroxide in a mixture of tetrahydrofuran/water. 

After washing in tetrahydrofuran and then DMF the peptide 
resin is. shaken in 3600 ml of a mixture of DMF/ACOH .(8:1) 
The suspension is treated with 526 g D( + )maltose mono-r • 
hydrate. The mixture is warmed to 60° and stirred for 18 
hours at this temperature. 

The mixture is cooled and the peptide resin filtered off, 
and successively washed with DMF and methanol . 
Then it is washed with methylene chloride. The peptide is 
then split over 1 hour from the resin with a mixture of 
2900 ml methylene chloride and 716 ml tri f 1 uoroaceti c 
acid with a trace of water. 

The filtrate is then stirred and treated with portions of 
597 g sodium carbonate, stirred for 30 minutes and filtered. 
The residue is washed with methylene chloride and methanol. 

The filtrate is concentrated to dryness. 

It is demineral ised using an unf unctional ized polystyrene * 
column like Duolite, or reversed phase HPLC material such 
as silicagel treated with silicone and bearing long chain ? 
fatty alcohol groups (e.g. Labomatic, Switzerland, Brand 
HB-SIL-18-20-100) . The pure title compound is obtained. 
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The compounds of the invention exhibit pharmacological 
activity and are therefore indicated for use as pharma- 
ceuticals for therapy. 

The activity of the compounds of the invention may be 
observed in standard pharmaceutical and biopharmaoeuti cal 
tests. The compounds are in general at least as potent 
as the unmodified peptide (i.e. the corresponding sugar 
free peptide) on administration by injection or orally. 
They are in general better absorbed, are more easily 
soluble in water, and have a longer duration of action. 

The compounds of the invention are therefore indicated 
for use in the same indications as for the unmodified 
peptides. 

The compounds of the invention may be compared with the 
unmodified peptides in standard bioavailability tests. 

The compounds of the invention, for example, may be 
detected in the blood plasma for a longer period after 
administration than the unmodified peptides, as indicated 
in standard bioavailability experiments. 



The compounds of the invention and the unmodified peptide 
may be administered to for example dogs in a single dose 
sufficient to produce a therapeutic effect by oral or intra- 
venous administration. 

Doses used are those which permit the peptide or a metabolite 
thereof to be detected in the blood. Detection may be effec- 
ted in conventional manner, e.g. by radioimmunoassay. 
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In the above mentioned test, it has for example 
been determined that the example t compound produced on 
oral administration a ten fold ftigfier blood concentration 
compared with octreotide. 

The absolute bicavalabiTi ty of orally and intravenously 
administered example 2 compound, measured on the basis 
of tfie AUG (area under the curve) is 5 times higher than 
that of octreotide. The elimination half-life on intra- 
venous administration is about 2,3 hours compared with 
about 0.5 hour for octreotide. 



Additionally the compounds of the invention advantageously 
are eliminated to a greater extent through the kidneys . 
This may be observed in standard tests. 

Fasted Male rats (225-375 g) are administered orally with 
water (50 ml /kg). After 30 minutes the animals are 
anaesthetized with e.g. Inactin (loo mg/kg f.p.). The 
bile duct and bladder are cannulated. Both V. . 
jugularis are exposed. In one vein an infusion of glucose 
S% with ethanol T£ is administered (5 ml/hr) to stimulate 
diuresis* The other vein is used to take blood samples 
(0.5 ml) every hour over 4 hours. 

The compound of the invention and the unmodified peptide - 
is administered s.c. at a dose of from about 10 to about 
1000 microgram/kg. The concentration of the compound is ? 
determined in conventional manner e.g. by RIA. 

In the above test for example the following results 
have been obtained with the example 2 compound and octreo- 
tide at a dose of 10 microgram/kg: 
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Percentage eliminated through 



Bile 



Urine 



Example 2 compound 1.6 
Octreotide 22 



36 



19 



Whereas octreotide is eliminated in both the bile and 
urine the example 2 compound is predominantly eliminated 
in the urine. 



Improved absorption on oral administration may be detected 
for the compounds of the invention as follows:- 

The compound of the invention and the unmodified analogue 
are administered orally, to OFA rats (e.g. 10 rag/kg). 
After definite periods of time, e.g. 15, 30 and 60 minutes, 
b'lood samples are collected. These are analysed for their 
drug content by e.g. RIA. 

It has for example been determined in this test that the 
compound of example 44 at a dose of 10 mg/kg exhibits a 
50 to 100 per cent higher absorption than the unmodified 
peptide, oxytocin. Results are as follows :- 

Table: Rat plasma levels following oral 

administration. Results given in ng/ml 




30 mins. 

3.60 

6.98 



60 mins. 

2.55 

3.98 
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The pharmacological activities of the compounds of the 
invention may be investigated in standard pharmacological 
tests, e.g. after injection, arid, if desired, compared with 
those of the unmodified peptides , e.g. in terms of potency 
and duration of action. 

For example pharmacological tests may be effected to 
examine the effects of the compounds of the invention on 
hormones in animals. Thus the compounds which inhibit the 
secretion of hormones may be tested by measuring the 
lowering of blood levels of the hormone. 

Compounds of the invention which inhibit GH (growth 
hormone.) secretion, especially the compounds of formula 
VIII, and more especially compounds of formula VIII a to f, 
and reduce the GH concentrations in the blood, may be 
tested as follows:- 

Fasted rhesus monkeys (at least 5 monkeys) in primate chairs 
receive the compound of the invention in a piece of banana 
as vehicle. The compounds are administered at a dose of from 
ahout 0.1 mg/kg to about 10 rag/kg p.o.. 

Blood is taken from the V.Saphena via a catheter. The GH 
concentration in the blood is measured by RIA (radio immuno- 
assay). 

In this test with rhesus monkeys it has for example been de- 
termined that the example 2 compound at a dose of 0.1 mg/kg 
Towered the GH secretion by at least 50 per cent for longer 
than TO hours, compared with a 5 hour duration of lowering 
effect with the unchanged peptide, octreotide. 
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A further test is as follows: 

Male rats are decapitated and blood is collected 1 hour- 
after administering the GH secrectlon inhibiting compound 
in several logarithmically spaced doses. The GH level in 
the serum is determined by means of RIA. In this test, these 
compounds of the invention are active at doses from about 
0.02 to aBoat 30 microgram/kg s.c. 

In this test 'it has for example beep determined that 
the example 1,2,21 and 24 compounds have an ID 5Q of 0.045, 
0.190, 0.3 and 0,2 microgram/kg s.c. respectively compared 
with the ID 5Q for natural somatostatin in the same test 
of 93 microgram/kg s.c. (the ID 5Q indicates the amount of 
compound required to lower the GH content by 5055 compared 
with that of untreated control animals). 

Unlike natural somatostin, the GH secretion inhibiting 
compounds of the i nvention are hi ghly active in this test 
for a long period of time (e.g. 6 hours). 



The GH-reducing activity of these compounds is also observed 
after oral application to male rats having oestradiol im- 
plants. In this test there are relatively small variations 
in the GH level. The test is carried out as follows:- 

A loop (length. 50 mm 0 3 mm) of silastic with 50 mg of 
oestradiol is implanted under ether anaesthesis under 
the dorsal skin of male rats which have a weight of ca. 
300 g. At various times (1 to 6 months later), these animals 
are used repeatedly for tests. The test substance is admini- 
stered either s.c. or orally. 
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Directly before, as well as at various times after admini- 
stration of* the substance, ca. 0.8 ml of blood is removed 
from the retro-orbital _pl exus . It is centrifuged 
and the GH level in the serum is determined by RIA. * 

The compounds of the invention are, after oral 'administration, 
more active than the corresponding unmodified peptides, 
even after several hours . The ID 50 for each of the compounds 
of examples I and 2 after two hours is ca. 17 to 

40 times Tower than that of the unmodified peptide octreo- 
tide :-. Further results are as follows:- 

Compound of example 

21 " 
24 

Octreotide 1 400 

These compounds of the invention are therefore indicated for 
indications where an inhibition of GH secretion is desired. 
Indications include diabetes mellitus., the prevention and 
treatment of angiopathy and proliferative retinopathy, as 
well as acromegaly. 

The GH secretion inhibiting compounds of the invention also 
inhibit pancreatic secretion. 

This inhibition may be detected in tests on animals. 



IDjjq PoOo microgram/kg 

500 
25 
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The method is described in Scand. J.Gastroint. 6 9 423 
(1975) by S.J. Konturek et al . may be used. 

The GH- secretion inhibiting compounds of the invention 
also inhi&it gastric acid secretion and increase the pH 
of tfie stomach juices to higher pH units. 

The activity of these compounds is observed in e.g. the 
following test: 

GH secretion inhibiting compounds of the invention are 

administered to fasted rats with fistula implanted in 

their stomach in doses from about 0.05 mg/kg to about 

5 mg/kg by stomach tu&e. After 1 hour the fistula is opened. 

The stomach juice is collected in 30 minute periods. The 

collected volumes are registered and the acid concentration 

determined. 

Tn the above mentioned test the compound of example 2 
increased the pET to 6-8 for 3,5 hours. Octreotide in- 
creased the pff units to 6-7 for only 2 hours. The compound 
of example 2 is at least 60 times more active than cimeti- 
dine in this test system. 

The GH secretion inhibiting compounds of the invention, 
especially the compounds of formula VIII are therefore 
indicated for use in the treatment of gastro-intestinal 
disorders, e.g. in the treatment of peptic ulcers, gastro- 
intestinal bleeding, acute pancreatitis and gas tro-entero- 
pancreatic tumours (e.g. vipomas, insulinomas, gl ucagonomas , 
etc.). 
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The GH secretion inhibiting compounds of the invention 
also infiiBit the proliferation and/or keratinisation of 
epidermal cells, and are therefore indicated for use in 
the treatment of dermatoTogical illnesses which are 
associated with pathological proliferation and/or kera- 
tinisation of epidermal cells, especially in the treatment 
of psoriasis. 



Furthermore,, these compounds are indicated for use in the 
treatment of degenerative senile dementia, also the 
Alzheimer type (SDAT) of senile dementia, or in the treat- 
ment of cluster headaches, (repeated headaches). 



For all these indications an indicated daily dose is from 
about 2 micrograms to 20 milligrams of the GH secretion 
inhiBiting compounds of the invention. If desired the ex- 
pounds may be administered in divided doses 2 to 4 times 

a day in unit dosage form, or if desired in sustained re- 
lease form. Such urvit dosages may contain from about 0.5 
microgram to 10 mg. 

The sugar derivatives of calcitonin and of calcitonin ana- 
logues or derivatives according to the invention, more 
especially the derivatives of formula X reduce the calcium 
plasma level. Moreover, they are functional antagonists of 
the parathormone, and effect a positive calcium balance in 
the bones. The hypocal cemic activity of the new compounds 
may be measured in known manner, e.g. according to the method 
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of M.Azria et al . , reported in the Calcitonin 1984 Sym- 
posium, 24th. October, Milan and published as "Short 
Communication" in "Current Clinical Practice Series" 
No. 42, Excerpta Medica 1986, page 104, In this method, 
a Ca 2+ -ion selective electrode is used, so that the con- 
tent of calcium ions in the blood of young rabbits or dogs may 
be continuously measured. The compounds are administered 
i.v. at a dosage of from about 0.1 to about 10 micrograms 
/kg, e.g. conforming to ca. 1 international unit per kg. 
The measurements are carried out over 5 hours and the AUC 
"area under the curve" is calculated. 

The compounds can also be tested in other tests, e.g. in 
the hypocalcemic standard test of M.Kumar et al., J. Endo- 
crinology (1965), 33, page 469, on rats in different 
dosages giving a hypocalcemic activity of 300 to 6000 inter- 
national units per mg for the hypocal cemi c . compounds 
according. to the invention. 

It has for example been determined .that each of the compounds 
of examples 37 and 38 have a duration of - action that is much 
longer than with the unmodified peptide, 
when administered i.v. to dogs (S/ug/kg). In this test, 
after 3 hours a reduction in the calcium level in the 
blood of 15 to 18* was observed for compounds C and 0; 
after 6 hours, a calcium reduction could no longer be 
detected Tor the unmodified peptide-, whereas after example 
37 and 38 compounds, the reduction in the calcium level 
Was still- as pronounced as after 3 hours. 
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The hypocal cerate compounds of the invention are thus indi- 
cated for all conditions in which a reduction of the plasma 
calcium level or an effect on Bone metabolism is desired, 
e,g. hypercalcemia, as- a result of a deficiency in the endo- 
genic thyrocalcitonin through, a loss of thyroid tissue or 
hyperf unction of the parathyroid gland.They are also indi- 
cated for all Bone conditions which are based on increased 
bone frtaBiltty or in which a calcium fixation in the bone 
is desired, e.g. osteoporosis of various kinds (e.g. post- 
climacteric, posttraumatic, caused by corticosteroid therapy 
or By inactivity, malignant dteseases etc.), fractures, 
osteomalacia, rfefcets and renal ly-induced osteodystrophy, 
pain e.g. pain in the Bones in connection with osteo- 
porosis, neurodystropic illnesses, Paget's disease, and in 
comEtined therapy with calcium phosphate. ■ 

For these above-mentioned calcium related indications, 
an indicated daily dosage is from about 5 to about 1500 
international units. These may be administered as a 
single dose once daiTy or if desired once every two or 3 
days. 

Compounds of the invention, which are 
sugar derivatives of LHRH or analogues thereof, inhibit 
lutenizing hormone secretion, e.g. as indicated by an inhi- 
bition of ovulation in animals. 

This test is effected according to M.Marko and E.Fliickiger 
Experientia 30, 1174-1176 (1974): 

Adult female rats of the Ivanovas Wis-tar strain (Sprague 
Oawley, Iva.:SDIV. 200-250 g) are kept under standard con- 
dition?: 14 h light (from. 04.00 to 18.00 hours); 24°C; 
55-60% rel. humidity; food and water ad libitum. 
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Animals with regular 4-day cycles are injected on proestrus 
day at 13.00 h with the compound, subcutaneously or by the 
oral route. The next day at 9.00 a.m. the rats are sacri- 
fied and ova counted on both Fallopian tubes with the aid 
of a dissecting microsope. Only when no eggs are found is 
ovulation considered to be inhibited. The mean number of 
eggs per ovulating rat in each treatment groups is also 
determined. 

In general these compounds of the invention are effective 

in a range from about 0.0005 to about 10 mg/kg. For 

example the example 45 compound is active at 0.01 mg/kg s.c. 

The inhibiting effect on luteinizing hormone secretion 

of the compound can also' be tested in vitro; 

Pituitary cell cultures are prepared according to the 

method of Vale (w. Vale and G. Grant: 

Methods in Enzymology 37, 82-93 (1975) as has been des- 
cribed previously (M. Marko and 0. (Tomer: Life Sciences, 33, 
233-240 (1983). Primary cultures are maintained for 4 
days in an incubator at 37°C. Thereafter the cells are 
washed and incubated for 3 hours in 1 ml medium containing 
LHRH or the test compound. At the end of the incubation, 
the supernatant is removed and assayed for LH by specific 
radi oimmunoassay . 
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In . this test in general the test compounds are found to be 
effective in a range from about 10 " U to about 10' 7 M 
concentration, inhibiting the LHRH-induced LH secretion 
in a dose-dependent manner. 

For all LHRH indications an indicated daily dose is from 
about 2 micrograms 20 mg of the compounds of the inven- 
tion. If desired the compounds may be administered in 
divided doses 2 to 4 times a day in unit dosage form, or 
if desired in sustained release form. Such unit dosages 
may contain from about 0,5 micrograms to 10 mg. 

The compounds of the invention may be administered by any 
conventional route, for example enterally, e.g. orally, 
e.g. in tfie form of drinking solutions, tablets or capsules, 
nasally, e.g. in the form of liquid or powder sprays and 
ointments, or parenteral^, e.g. in the form of injectable 
solutions or suspensions. 

The appropriate dosage of the compounds of the invention for 
any particular route of administration, e.g. by nasal, or 
oral, may be ascertained by standard bioavailability trials 
using the same substance injected i.v. , i.m., or s.c. 
In general for oral administration the daily doses are about 
10 to about .100 times higher than these for injection i.m. 
or s.c. 

For the example 2 compound an indicated dose is from 3 to 
10 mg three times a day, e.g. p.o. for diabetes, ulcers or 
acromegaly. 
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The compounds of the invention may be administered in any 
pharmaceutical^ acceptable form, e.g. in free form, i.e. 
free base form or, when the compound is an acid, in free 
acid form, or in pharmaceutically acceptable salt form. 
The salt form may be for example an acid addition salt 
form or when the compound is an acid in pharmaceutically 
acceptable cattonic salt form. The compounds may also be 
administered in complex form. The compounds may addi- 
tionally or alternatively be in the form of a solvate, 
e.g. a hydrate. 

The compounds of the invention exhibit the same order 
of activity in each of these form. 

The present invention also provides- pharmaceutical com- 
positions for a compound of th.e invention in pharmaceuti- 
cally acceptable form. in association with at least one 
pharmaceutical carrier or diluent. Such compositions may 
be manufactured in conventional manner. 

A drinfc. ampoule or Injectable solution may contain per ml for 
example 0.5 mg of the example 2 compound in acetate form, 11.45 mg 
citric acid, 6.32 mg NaOH, 4.5 mg NaCl. 

The present invention also provides a compound of the in- 
vention for use in any indication mentioned above, inclu- 
ding lowering GH secretion, diabetes mellitus, reducing 
gastric secretions and acromegaly for the somatostatin 
like compounds of the invention. 
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The present invention also provides the use of a compound 
of the invention in the manufacture of a medicament 
suitable for use in the treatment of any Indication 
mentioned above, including lowering GH secretion, 
diabetes nielli tus, reducing gastric secretions and 
acromegaly for the somatostatin Tike compounds of the 
inventtonT- 
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Claims 

1. A process for the production of a sugar derivative 
of a biologically active peptide, which derivative 
has a prolonged duration of action when compared 
to the non-sugar modified peptide, and contains at 
least on one of the amino acid units a sugar residue 
which is attached to an amino group thereof by a 
coupling other than a direct N-glycosidic bond, and 
additionally, when it 1s a condensation product 
of a carboxyl group containing sugar and a peptide 
with less than 8 amino acid units, by a coupling 
other than a direct amide bond, characterised in that 

a) at least one protecting group, which is present in a 
sugar derivatised peptide, is removed, or 

b) two peptide units, each of which contains at least 
one amino acid or an amino alcohol in protected 

or unprotected form and one peptide unit contains 
the sugar radical, are linked together by an amide 
bond, wherein the peptide bond 1s 1n such a way 
that the desired amino acid sequence is obtained, and 
stage a) of the process is then optionally effected, 
or 
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c) at least one optionally protected sugar residue is 
introduced into a protected or unprotected peptide 
and then stage a) of the process ts optionally 
effected, or 

d) a functional group of an unprotected or a protected 
sugar derivati sed peptide is converted into another 

f unctional group or rwubvatf, so. that un unprotected or 
a protected glycosylated peptide ir ootairred, and in 
Tatter case -stage a) of the process is effected, or 

e) a sugar derivatised peptide* in which the mercapto 
groups of Gys radicals exist in free form, is oxi- 
dised to produce a peptide in which two Cys radicals 

: " are joined by a S-S-bridge. 

2. A process for the production of a compound 
a) of formula i 

. 0 --"V oa i 

wherein G j /S ch 2 - 

is the deoxy residue of a, ketose, the residue 
being linked via the CH 2 group to the NH group 
of a biologically active peptide 

P is the residue of a biologically active peptide 
of formula RH^-P. wherein the NH group is located 
on the N-terminal end or i n a side chain of the 
peptide, 
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b) of formula II 

--0 



wherei n 




II 



is the deoxy residue of an aldose, the radical being 
linked via the free bond to the NH group of a biologi- 
cally active peptide, and 

P is the residue of a biologically active peptide of 
formula NH 2 -P, wherein the NH group is located on 
the N-terminal end or in a side chain of the 
peptide P, 



c) of formula III 

G 3 -C0-NR y -P 111 
wherein 

G -CO 1s the residue of a uronic acid, or of a poly- 
hydroxy mono- or -di carboxylic acid 

r is hydrogen, alkyl with 1 to 3 C-atoms, or 
Y alkanoyl with 1 to 4 C-atoms, and 

P is the residue of a biologically active peptide 
containing at least 8 amino acid units of 
formula H 2 M-P wherein NR y , Is located at the 
N-terminal end or in a side chain of the peptide, 
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d) of formula IVa, IVb, IVc or IVd 



•0. R 



•y 



&4 W/N.NH-Q-N-P .'-"O. «y 
IVa IVb 



' * "0 oa 

4 « - . /^CH 2 -NHHJ ,, -Jt^Pr 



rvc 




wherein P denotes the residue of a "biologically 
act'ive peptide of formula H 2 N-P } 




„'-0 OH --0 

a *-K 2 . v.. 

are sugar residues, 
R y is hydrogen, alkyl with 1 to 3 c-atoms or aUanoyl 
with 1 to 4 C-atoms, and 

Q» Q' , Q" and. Q"« are groups coupling the 

peptide residue with the sugar residue, 
wherein the NH group bonded to P is 
located at the N-terminal end or in a 
side chain of the peptide. 



WO 88/02756 



- 107 - 



PCT/EP87/00S93 



e) of formula Va or Vb 

H0H 2 C-(CH0H) c -CY-CH 2 -NH-P Va 

H0H 2 C-(CH0H) c -CH-CH 2 0H Vb 
NHP 

wherein Y is H g or H, OH 
c 1 s " 2 , 3 or 4 

P is a residue of a biologically active 
peptide of formula H 2 N-P 

wherein the NH group bonded to P is located at the 
N-terminal end or in a side chain of the peptide, 
and any of the free hydroxy groups in the polyol 
moiety of the compound of formula V is optionally 
bound in glycosylic manner to a reducing mono-, di- 
or oligosaccharide or amino sugar, 
as well as the acid addition salts and complexes 
of these polypeptide derivatives, with the provisos 
that 

a) in the above-mentioned compounds of formula I, P is other 
than a radical of a gastrin peptide with a C-terminal 
group ending in -Asp-Phe-NH 2 , 

b) when in the compounds of formula IVb Q' is a phenyl- 
ring containing divalent radical or when in the compounds 
of formula IVd Q"' is the residue of an aliphatic 
dicarboxylic acid, then P-NH ? is not a natural insulin. 
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c) when in the compounds of formula III GyCO is the 
residue of an optionally N-acylated muramic a ^id 
then the second amino acid residue at the N-terminal 

* end of the peptide P-NHR y should not be the residue 
of an amino dicarboxylic acid. 

characterised in that 

a) at least one protecting group, which is present in a 
sugar derive tised peptide, is removed, or 

b) two peptide units, each of which contains at least 
one amino acid or an amino alcohol in protected 

or unprotected form and one peptide unit contains 
the sugar radical, are linked together by an amide 
bond, wherein the .peptide bond is in such a way 
that the desired amino acid sequence is obtained, 
and stage a) of the process in then optionally 
effected, or 

c) at least one optionally protected sugar residue is 
introduced into a protected or unprotected peptide and 
then stage a) of the process in optionally effected, or 

d) a functional group of an unprotected or a protected 
sugar derivatised peptide is converted into another 
functional group or removed so that un unprotected 
or a protected glycosylated peptide is obtained, and 

in the latter case stage a) of the process is effected, or 
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e) a sugar derivatised peptide, in which the mercapto 
groups of Cys radicals exist in free form, is oxi- 
dised to produce a peptide in which two Cys radicals 
are joined by a S-S-bridge. 

and isolating the compound in free form, acid addition 

salt form or complex form. 
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3. A process for the production of a peptide alcohol 
which at the C-terminal end of the peptide chain bears 
two alcohol groups or one alcohol group and one thiol 
group, characterised in that the peptide alcohol is pro 
duced- fay acidic hydrolysis of an acetal of the peptide 
alcohol and a resin containing formylphenyl residues. 

4. A process according to claim 3 for the production of 
a peptide alcohol of formula 

^-CHR.-XH 
Y-CO-NH-CH 1 



CH 2 0H 



wherein 



Y is the residue 0 f a pepti de- alcohol , 
R T is hydrogen or methyl, and 
X is 0 or S, 

characterised in that a resin of formula Ir 




Cft-NH-CO-Y 

o-chT" 



Ir 



which bears the peptide alcohol, wherein 
0 is the residue of an insoluble synthetic resin, and 
Z is the direct bond or a residue wh i C h joins the 
resin with the acetal ised formylphenyl group, 

wherein the acetal ised CHO-group is located in m- or 
p-position to the radical Z 



WO 88/02756 



- no - 



PCT/EP87/00593 



and a number of acetalised formyl phenyl groups are 
coupled to a molecule of the resin polymer, 
is hydrolysed under acidic conditions. 

5. Process according to claim 4, wherein 

C?)~ Z -^O^ is a polystyrene radical. 



6. Process according to claim 4 or 5, wherein Z is a group 
of formula 

-(D) p -0 r Q 2 -(E) q - 

wherei n 

Qj = the residue of a reactive group which is bonded 
to the resin 

Q2 = the residue' of a reactive group which is bonded 
to the acetalised formyl-phenyl group 

D * a residue which joins the group Q 1 with the 
polymer 

E = a residue which joins the group with the 
acetalised formylphenyl group 

p and q, independently of one another, are 0 or 1 . 

7. Process according to any one of claims 3 to 6 f wherein 
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Z is the group 

-CH 9 -NH-C0-CH-(0) - 

R 

wherein R » H or CH 3 
m - 0 or 1 




is a polystyrene residue. 



8. Process according to any one of claims 4 to 7, 
wherein X is 0 and R, is CH- . 



9. A process for the production of a peptide alcohol 

substantially as herein before described with reference . 
to any one of the examples. 

10. "A process for the production of a sugar derivative of 

claim 1 substantially as hereinbefore described with 
reference to any one of the examples. 

11. A compound whenever produced by a process of any one 
of claims 1 to 10. 

12. A sugar derivative of a biologically active peptide, 
which derivative has a prolonged duration of action 
when compared to the non-sugar modified peptide, and 
contains at least on one of the amino acid units a 
sugar residue which is attached to an amino group 
thereof by a coupling other than a direct M-glycosidic 
bond* and additionally, when it is a condensation product 
of a carboxyl group containing sugar and a peptide with 
less than 8 amino acid units, by a coupling other than 

a direct amide bond. 
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13. A derivative according to claim 12 wherein the 
peptide has at least 8 amino acid units. 

14. A derivative according to claim 12 or 13 wherein the 
peptide has at most 32 amino acid units. 

15. A derivative according to claim 12, 13 or 14 wherein the 
derivative contains more than one sugar moiety. 

16. A sugar derivative of biologically active peptides, 
a) of formula I 



is the deoxy residue of a ketose, the residue being 
linked via the CH 2 group to the NH group of a biologi- 
cally active peptide, and 



wherein 
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P is the residue of a biologically active peptide 
of formula Hti^-P f wherein the NH group is located 
on the N-terminal end or in a side chain of the 
peptide, 

b) of formula II 




II 



is the deoxy residue of an aldose, the radical 
being linked via the free bond to the NH group of 
a biologically active peptide, and 

P is the residue of a biologically active peptide 
of formula NHg-P, wherein the NH 2 group is 
located on the N-terminal end or in a side chain of 
the peptide P, 

c) of formula III 

G 3 -CO-NR y -P HI 



where in 



WO 88/02756 



PCT/EP87/00593 

- 114 - 



6 3 -C0 is the residue of a uronic acid, or of a poly- 
hydroxymono- or dt-carboxyl ic acid, 

r is hydrogen, alkyl with 1 to 3 C-atoms, or 
alkanoyl with 1 to 4 C-atoms and 

P is the residue of a biologically active peptide 
containing at least 8 amino acid units of 
formula Nl^-Pt 

wherein- NR is located at the N-terminal end or 

in a side chain of the peptide. 



d) of formula IVa, IVb, IVc or IVd 

/ "Vnh-q-n-p R 

-4 / "l \ n_ni_W 



IVa 

— o. 



o». V^o-q'-N-p 
4../ IVb 



.'•■0 OH V^Oft 

IVc - . ivd 

wherein P denotes the residue of a biologically 
active peptide of formula H 2 N-P. 



arc sugar residues, 
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R y is hydrogen, alkyl with 1 to 3 c-atoms or alfcanoyl 
with 1 to 4 C-atoms, and 

Q» Q r , Q" arid Q" ' are groups coupling the peptide 
residue with the sugar residue, 

e) of formula Va or Vb 

H0H 2 C-(GH0H) c -CY-CH 2 -NH-P Va 

H0H 2 C-(CH0H) c -CH-CH 2 0H Vh 
NHP 

wherein Y is H 2 or K, OH 
c is 2 or 3 or 4 

P is a+residue of a biological Ty active 
peptide of formula HgN-P 

wherein the NH group bonded to P is located at the 
N-termtnal end or in a side chain of the peptide, 
and any one of the free hydroxy groups in the polyol 
moiety of the compounds of formula V is optionally 
bound in glycosylic manner to a reducing mono-, di- or 
oligosaccharide or amino sugar* 

as well as the acid addition salts and complexes of these 
polypeptide derivatives, with the provisos that 

a) in the above-mentioned compounds of formula I, P is other 
than a radical of a gastrin peptide with a C-terminal 
group in -Asp~Phe-NH 2 , 
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b) when in the compounds of formula IVb Q' is a phenyl- 
ring containing divalent radical or when in the compounds 
of formula IVd Q"' is the residue of an aliphatic 
dicarboxylic. acid, then P-NH 2 is not a natural insulin, *J 

c) when in the compounds of formula^III G 3 ~C0 is the 
residue of an optionally N-acylated muramic acid 
then the second amino acid residue at the N-terminal 
end of the peptide P-NHR y should not be the residue 
of an amino dicarboxylic acid. 

17. A compound of claim 16 containing one sugar residue. 

18. A compound of claim 16 containing two sugar residues. 

19. A compound of claim 16 containing three sugar residues. 

20. A compound of any one of claims 16 to 19, which is 
a compound of formula I. 

21. A compound of any one of claims 12 to 20, wherein a 
sugar residue is of formula 




Via 



wherei n 

one of radicals G und G. is hydrogen and the other is OH 
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one of radicals G c and G d is hydrogen and the other 
is OH or 0=glycosyl, wherein the glycosyl radical 
is derivable from a reducing mono-, di- or oligo- 
saccharide, and 

one of radicals & e and G^ is hydrogen and the other is OH. 

one of radicals G and G f i s hydrogen and the other is 
hydrogen or cfi 2 0H » 

22. A compound of any one of claims 12 to 20, wherein a 
sugar residue is chosen f rom deoxyf ructosyl , deoxy- 
tagatosyl , deoxysorbosyl , a-glucosyl-(l-4)-deoxyfructo syl 
and a-glucosyl( 1 -4)-a-glucosyl (l-4)-deoxy-f ructosyl . 

23. A compound according to claims 12 to 19 wherein a 
sugar residue is of formula VI b ■ 




VIb 



wherein 

one of radicals und G b is hydrogen and the other 
is OR 

one of radicals G c and G d is- hydrogen and the other 
is OH or O-glycosyl , wherein the glycosyl radical 
is derivable from a reducing mono-, di- or oligo- 
saccharide, 
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one of radicals G e and G f is hydrogen and the other 
is hydrogen, C00H, CH 2 0H, -CH 2 -0-P(0)-(0H) 2 or 
CH 2 0-glycosyl , wherein the glycosyl radical is 
derivable from a reducing mono-, di- or oligo- 
sacchari de. 

24. A compound according to claim 23, wherein a sugar 
residue has been derived by an Amadori -rearrangement 
from gentiobiose, meliblose, ribose, xylose, glucuronic 
acid or galacturonic acid. 

25. A compound according to any one of claims 16 to 19 
which is of formula II.. 

26. A compound of any one of claims 12 to 19, wherein • 
a sugar residue is of formula Vila 




Vila 



wherein one of radicals G a , or G fa is hydrogen and the 
other is a free bond, 

one of radicals G c or G d is hydrogen and the 
other is OH, 

one of radicals G g or G f is hydrogen and the 
other is OH or 0-glycosyl , wherein the glycosyl 
radical is derivable from a reducing mono-, 
di- or ol i go-sacchari de , 
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one of radicals G g and G h is hydrogen and the 
other is CH^OH 

or CH 2 ^o-glycosyl, wherein the glycosyl radical 
is derivable from a reducing mono-, di- or oligo 
saccharide. * 



27. A compound according to any one of claims 12 to 19, 
wherein a sugar residue has the formula VI lb 



Vllb 




3 d % 



wherein 

one of radicals G a and G b is hydrogen and the other i 
a free bond, 

one of radicals G c and G is hydrogen and the other 
is OH, 

one of radicals G and G • u 

e ana b f is hydrogen and the other 

is CH ? 0H or CH 2 -0-glycosyl, wherein the glycosyl 
radical is derivable from a reducing mono-, di- or 
ol isosaccharide. 



28. A compound according to claim 26 or 27, wherein a 

sugar residue is derived by means of a Heyns reaction 
from D-fructose, lactulose, [.-sorbose, D-tagatose or 
D-ribulose. 
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29. A compound of formula III as defined in any one of 
claims 16 to 19. 

30. A compound of any one of claims 12 to 19 wherein a 
sugar residue is derived from gluconic acid, glucaric 
acid, quinic acid, acetylmurani c acid, acetylneuraminic 
acid, D-glucosaminic acid, glucuronic acid or galacturo 
nic acid. 

31. A compound of formula IVa as defined in any one of 
claims 16 to 19. 

32. A compound of formula IVb as defined in any one of 
claims 16 to 19. 

33. A compound of formula IVc as defined in any one of 
claims 16 to 19. 

34. A compound of formula IVd as defined in any one of 
claims 16 to 19. 

35. A compound of any one of claims 31 to 34 wherein 
Qt Q'» Q" or Q IU is -C fa H 2b -C0, wherein 

b is a whole number from 0 to 6. 

36. A compound of claim 35 wherein Q is CO or CS. 

37. A compound of formula Va as defined in any one of 
claims 16 to 19. 

38. A compound of formula Vb as defined in any one 
of claims 16 to 19. 
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39. A compound: of claim 37 or 38, wherein c is 3. 

40. A compound of any one of claims 12 to 39 wherein 
the peptide Is a derivative of somatostatin. 

41. A compound of claim 37 wherein the derivative 
comprises 4 to 9 amino acids. 

42. A sugar derivative of formula VIII 



• * . 2 t 2 

A-MH-ca-co-M-ca-ca-a-c-D-E-Na-cs*F 



wherein 

A is hydrogen, alkyl with 1 to 3 C-atoms or alkanoyl with 
1 to 4 C-atoms,. 

> N-CH(Zj )-C0 is 1) a (L)- or (D)-phenylalanine residue 

which is -optionally substituted by 
halogen, N0 2 , NH 2 , OH, 
alkyl with I to 3 C-atoms and/or 
alkoxy with T to 3 C-atoms, or 
2) the residue of a natural lipophilic 
a-amino acid or of a corresponding 
(D)-amino acid, other than that given 
under 1 ) , 
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wherein Z ] tn >N-CH(Z ] )-C0- represents the residue of an 
amino acid residue defined under 1) and 2), 
A' is hydrogen or alkyl with 1 to 3 C-atoms, 
Yj and Y 2 , independently of one another, is 
fc l) hydrogen 

V 

2) -CO-CXCHj^-H 
«b 

wherein n is a whole number from 1 to 4, 
R a is CH 3 or C 2 H S and 
R b is H, CH 3 or C 2 H S , or 



3) -co-cS^f* 



2 



wherein n is a whole number from 1 to 5, or 
4) -CO-NHR 

c 

wherein R c is a straight-chain or branched 

alkyl radical with 1 to 6 c-atoms, or 

5] -C0-SH-CH-C00R 
• e 

R d 

wherein R rf is the residue of a natural 

a-amino acid (incl. hydrogen) which 
is located on the a-C-atom, 



and i s a n alkyl radical with 1 to 5 C-atoms, 
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wh.ere.in RJ and R£. independently of one another, are 
hydrogen, CH 3 or C 2 Hg, 
R 8 and R g , independently of one another, are 
hydrogen, F, CI, Br, alky! with 1 to 3 
C -atoms or alkoxy with. 1 to 3 C -atoms, 
p is 0 or 1 , 
is 0 or 1 , and 
is 0, 1 or 2, 



q 

r 



or Y| and Y 2 together denote a bond, 



is Phe or Phe which is substituted in the phenyl 

radical by F, CI, Br, N0 2 , NH^, OH, alkyl with 1 to 

3 C-atoms or alkoxy with 1 to 3 C-atoms, 

is L- or D-Trp which is optionally substituted in the 

benzene ring by F, CI, Br, N0 2 , NH 2 , OH, alkyl with 

1 to 3 C-atoras or alkoxy with 1 to 3 C-atorns, 

is Lys, wherein the a-araino group may be substituted 

by methyl , 

is Thr, Ser, Val , 

is C00R 1 , CH 2 0R 2 , C0-NR 3 R 4 or -co-* J"\ 
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r is hydrogen or alkyl with 1 to 3 C-atoras, 

R 2 is hydrogen or the residue of a physiologically 
acceptable, physiologically hydrolysable ester, 

R, is hydrogen, alkyl with 1 to 3 C-atoms, phenyl or 
phenylalkyl with 7 to 10 C-atoras, but when R 4 denotes 
-CHfRgJ-X^ it only denotes hydrogen or methyl, 

R 4 is hydrogen, alkyl with 1 to 3 C-atoms or 

fs IX 
-CH-Xj^ 

R is the residue of a natural amino acid (including 
5 hydrogen) which is located on the a-C-atom, or a 
H0-CH 2 -CH 2 - or H0(-CH 2 ) 3 radical, wherein the group 
IX may have the L- or 0-conf iguration , 
X 1 is C00R r CH 2 0R 2 or 



R 7 



R fi is hydrogen or alkyl with 1 to + 3 C-atoms, 
R is hydrogen, alkyl with 1 to 3 C-atoms, phenyl or 
phenylalkyl with 7 to 10 C-atoms, 

wherein the residues B,D and E exist in the L-forra and 
the residues, in positions 2 and 7. as well as the residue? 
Y 4) and Y 2 4) exist independently in the 0- or L-forms 
as well as sal-ts and complexes of these compounds. 



43. A sugar derivative of claim 42 of formula 



v „ ca ,-NH-CS -CO - N -CH-CO-B-C-D-S-NH-CH-F 



Villa 



WO 88/02756 



PCT/EP87/00593 

- 125 * 



-*0v 





NS-CH-CO-M-CH-CO-B-.C-.0-S - HH - CH - F 

A Z X' CH--S-Y, VI I lb Y,-S-CH. 

• • i i i 

G^-CO-H-CH - CO - H - CH - CO - B - C - 0 — E - NH - CH - F 

VIIIC 

A Z L A' CH^S-^ V S-CH 2 

Q . W/O-Q'-lf -CH-CQ-N-CS-CO-B-C-D-E-NH-CH 

VHId 



S 4 WflH-Q -N-CH-CO-M-CS-CO-B-C-D-B-NH-CH 



wherein Q is C0 or CS', or 

vnre 

AZ T A'CHg-S-Y, Y 2 -S-CH 2 

I I I I 

H0CH 2 -(CH0H) c -CY-CH 2 -M-CH-C0-N-CH-C0-B-C-0-E-NH-CH-F 

VI I I f 



44, A compound of claim 43 characterised in that the radical 



?WZ A.' CH,-S-*, 

• • 2 1 Y--S-CH, 
-»-«-«-«-.«- cd. s-c-a-.-i-i-r 

is 
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- (D)-Phe-Cys-Phe«(D)Trp-Lys-Thr*Cys-Thr-ol , 

hereinafter referred to as SMS. 

a. 

45. A compound of claim 44 which is N a -0-deoxy-f ructo- 
syl-SMS. 

46. A compound of claim 44 which is N a -[a-gl ucosyl ( 1 -4 ) - 
deoxyfructosyl )-SMS. 

47. A compound of claim 44 which is N a -[a-gl ucosyl ( 1 -4) - 
a-gl ucosyl (1-4) -p-deoxy-fructosyl -SMS. 

48. A compound of claim 44 which is N a -fructofuranuronic 
acid-SMS. • * 

49. A compound of claim 44 which is N a -deoxysorbosyl -SMS . 

50. A compound of claim 44 which is N a -[0-&-D-gl ucosyl - 
(1 -4)-deoxyfructosyl]-SMS . 

51. A compound of claim 44 which is N a -L(-)-deoxyf ructosyl - 
SMS. 

52. A compoundof claim 44 which is N a - (0-^-D-gl ucosyl - 
i (l-6)-deoxyfructosyl}-SMS. 

* 53. A compound of claim 44 which is N a -[0-&-D-gl actosyl - 

(1 -4) -deoxyfructosyl] -SMS. 

54. A compound of chin 44 which is [N-(0-a-gl actosyl - 
(1-6) -deoxyfructosyl )-(D)Phe 1 ]-SMS. 
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i. A compound of claim 44 which is [N-l -deoxy-D-f ruc- 
tosyl)-Tyr 3 ]-SMS. 

• A compound of claim 44 which is [N-(a-D-gl ucopyra- 
nosyl-(l-4)l-deoxy-fructosyl ) , Tyr 3 ]-SMS. 

• A compound of claim 44 which is of formula 



HO 




or of formula 



R-(0)Phe-Cys.Phe-(0)Trp-LyS"Thr-Cys-THr.ol 




O 



HO 



or of formula 
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R -(0) Phe-Cys • Phe-(D)Trp-Ly s -Thr-Cys -Thr- ol 




58. A compound of claim 44 which is Fructosyl - 6 - 
phosphat - SMS. 

59. A compound Q f claim 44 which is of formula 



gu- ■ ■ 

OH 03 



(0) Ph«-Cys-Ph«-(0)TrpH.y»-Thf-Cyi-Thr.ol 



60. A compound of claim 44 which is N a -deoxyf ructosyl - 

(D)Phe-C y s[C0C(CH3)3]Phe-(D)-Trp-Lys-Thr-CysCC0C(CH 3 ) 3 ]' 
Thr-ol . 



i • 

61. A compound of claim 44 which is 2-[(D)Phe-Cys-Phe-(D)Trp- 
Lys -Thr-Cys -Thr-ol ] -2 - deoxy-D-gl ucose. 

62. A compound of claim 44 which is 2-[Tyr 3 -SMS]-2-deoxy-D- 
gl ucose . 



63. Glucuronic acid amide of 

r 

H-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys- Thr-ol 
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■ r 

64. Quinicacid amide of H-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys- 

Thr-ol • 

t — : r 

65. Sialic acid amide of H-DPhe-Cys-Phe-DTrp-Lys-Thr-Cys- 

Thr-ol . 

66. N a -(0-p-D-glucosyl-oxyacety1 )-DPhe- 
Cys-Phe-DTrp-Lys-ThrrCys-Thr-ol 

67. A Compound of claim 44 which is N a -(0-fr-D-galactosyl- 
oxyacetyl )-SMS . 

68. A compound of claim. 44 which is N a - (0-&-cel 1 obi osyl - 
oxyacetyl )-SMS. •' 

69. [N-acetylmuramyl-CDJPhe^-SMS. 

70. A compound of claim 44 which is &-D-gl ucosyl -th1 o- 
carbamoyl -SMS. 

71. A compound of claim 44 which is cellobiosylthio- 
carbam-fiyl -SMS . 

72. A compound of cTaim 44 which is &-D-gl ucosyl- 
carbamoyl-SMS. 

73. A compound of claim 44 which is cellobiosyl- 
carbamoyl-SMS . 

74. A compound of claim 44 which is 1- deoxy -D-sorbityl-SMS. 
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75. A compound of claim 44 which is a-D-gl ucosyl ( 1 -4) - 
deoxysorbityl -SMS. 

76. A compound of claim 44 which is 1 ,2-dideoxy-sorbi tyl - 
SMS. 

77. A compound of claim 44 which is N a -(o-&-(D) -gl ucosyl - 
oxyi sobutyryl )-SMS. 

78. A compound of claim 44 which is N a -(0-a-(D)-gl ucosyl - 
a-(L)-oxyisovaleryl )-SMS. 

79. A sugar derivative of claim 42 of formula 



. 2. A' CH,-S-y Y -S-CB- 

p . « 1 ' 

A r -Na-Ca-CO-M-CH-CO-B-C-0-E-NH-CH-F 

1 2 3 4 S 6 7 

wherein A p is the deoxy radical of a ketose or a 

corresponding uronic acid, the group being 
•linked by a CH 2 group to the NH group, 

said desoxy group being obtainable by an Amadori 
reaction of an aldose or a corresponding uronic 
acid with the free amino group of the somatosta 
tin..- 
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80. A sugar derivative of claim 42 of formula 



K Z *• CH--S-r t t.-S-Cff, 

a - CO - H - CS -■00-M-CH-CO-B-C-0-8-HB--CB-F 
i 2 3 4 S 6 7 

wherein G is an aeyl radical of an uronic acid, a poly- 

hydroxycycl ohexanecarboxy 1 i c acid, N-tcetyl nura 
minic acid or N-aeetyT-n-euranrini'c acid, and 

A fs hydrogen, alkyl with 1 to 3 C-atoras, or 
alkanoyl with I to 4 C-atoras.. 

81. A sugar derivative of claim 42 of formula 



rt 2ft 1 2 3 4 S 6 7 



wherein Q is hydrogen or the glycosyl group of a mono-, 
dt- or oli gosaccharide, 

n is a whole number from 1 to 6, and 

A is hydrogen, alkyl with 1 to 3 C-atoms 
or alkanoyl with 1 to 4 C -atoms, 
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82. A compound of any one of claims 12 to 19 wherein the 
peptide is a calcitonin, 

83. A compound of claim 82 wherein the calcitonin is 
salmon, eel or human calcitonin. 

84. A compound of claim 82 or 83 wherein the calcitonin 
is salmon calcitonin. 

85. A sugar derivative of a calcitonin of the following 
formula X 



r-(«-oh»> 0 -v' m " <0 -YVV' w, "i 



wherein 

r is H or R"C0 

r-CO is the leyl radical of a c.rboxyllc add 

y. 1s th. radical located'dn the «-C-ato» of a a-a»,no 

acid 

r , s the radical located on th. -C-tto. of a a-an,1no 
2 Lid, -CH 2 -S-S-CH 2 -CH-C00H. -CHy S-S-CHy CyCOOH . 

NH 2 

-(CH 2 ) s -C00H or -CH 2 -S-Y 3 , 
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3 



Y, is alkyl with T to 4 C-atoras; beniyl which is 
optionally substituted by methyl or methoxy; 
or CH 3 C0NH-CH 2 -, 



tt 6 



is a whole number from 1 to 4 
is Thr or D-Thr 



s is a whole number from 3 to 5 

A„ is the amtnoacyl radical of a neutral, lipophilic 

O 

L-a-amino acid 
A g is the aminoacyl radical of a neutral, lipophilic 
L- or D -a- amino acid, and 

Z^j is a polypeptide radical which is located 

in positions 10 to 31 of a natural calcitonin or 
a derivative or analogue thereof which has 
hypocalcemic activity, 

wherein the 1 to 4 Yj radicals in formula X, independently 
of one another, may be the same or different and, with the 
exception of the aminoacyl radical Ag, all amino acid 
radicals in formula X may have the L- or 0-configuration, 
as well as salts and complexes of these compounds. 
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86. A compound of claim 85 which is N a -i socaproyl -des ( 1 -4) - 
[Ala 7 , N£ -(l-deoxy-fructosyl)-Lys 11 ,18 ] salmon 
calcitonin. 

87 a compound of claim 85- which is N a -i socaproyl -des- 

( 1-4) -[Ala 7 , N-(ct-D-glucosy 1(1 -4) -deoxyf ructosyl )- 
1118 

Lys * ]salmon calcitonin. 

• 8 ^*A compound of claim 85 which is N a -1 socaproyl -[N^- 
( 1 -deoxyf rue to syJ -Lys 7 ) salmon cal ci ton in- ( 5-32) amide . 

89 A compound of claim 85 which is N a ,Lys 1 1 -N*,Lys 18 N*-tris 
(1 -deoxyf ructosyl )-sa1monca1 ci ton in . 

•$0.A compound of claim 85 which is N a -i socaproyl -des ( 1 -4)- 
CN-(1 -deoxyf ructosyl )-Lys 7 • 1 1 * 1 8 ] salmoncalci toni n- 
(5-32)amide. 

91. A compound of claim ?5. which is N a -quinoyl -CA1 a 7 ]- 
salmon calcitonin-(5-32)- amide. 

92. a compound of claim 85 which is N a -quinoyl -CA1 a 7 ] 
salmon calci tonin-(4-32)-amide. 

93. [N-desoxy-f ructosyl - Cys^-oxytoclne. 



94. A compound of any one of claims 12 to 19 wherein 
the peptide is an LHRH antagonist. 



WO 88/02756 



PCT/EP87/00593 

- 135 - 



95. A sugar derivative of claim 94 wherein the LHRH 
antagonist has the following formula XVI 



VVWfVWfVV^ XVI 

wherein is H or an acyl group of 1 to 7 C-atoms, 
A is D-Phe, which is optionally substituted in the phenyl 
ring by F.C1 .Br.HH^CHg.or OCHj, especially in the 4 
position. fb-D-naphthylalanine, D-Trp which optionally is sub- 
stituted in the 5 or 6 position .by F,Cl,Br,NH 2 , or OCH3 
and/or is substituted 'tn position 1 by formyl or acetyl-, 
proline, 3,4-dehydroprol ine or D-pyrogl utamine. 



B i: is D-Phe optionally substituted by F, CI, Br, NH 2 , 
CH 3 -or CH 3 0 in the phenyl ring, 

O-a-methylphenylalanine, which is optionally substituted 
in the 4 position, by CI, or 
fS-D-Naphthyl alanine. 

C is D-Trp optionally substituted in position 5 or 6 
1 by F, CI, Br, NH 2 and/or 0CH 3 and/or in position 1 by 
HCO or CHjCO, 
&-D-naphthy1 alanine, 
3-D-pyridyl alanine, 
D-Tyr, or 

Phe optionally substituted by F, CI, Br, NH 2 , CH 3> or 
CH 3 0, 

Dj is Ser, 

E T is Tyr, or phenylalanine optionally substituted by 
CI, Br, NH 2 , CH 3 or CH 3 0, in the phenyl ring, 
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F ] is D-Phe, optionally substituted in the phenyl ring by 
F, CI , Br, NH 2 , CH 3 or CH 3 0 , 

D-Trp optionally substituted in position 5 or 6 by F, 
CI, Br, NH 2 or ZH^O and/or in position 1 by formyl or 
acetyl , 
0 Tyr, 

B-D-naphthylalanine, D-Leu, D-Il e,0-Nl e.OVal ,D-Ser (OtBu), 
O-Arg, optionally dialkylated with (C^gjalkyl or 
(C 5 _ 6 )cycloalkyl , 

O-horaoarginine, optionally dialkylated with (C^gjalkyl 
or (C 5 _ 6 )cycloal kyl , 
' O-His, D-His(Bzl), 

O-Lys , " or D-Orn, both optionally dialkylated with 
(C 1 _ 6 )al kyl or (C 5 _ 6 )cycloalkyl , 

O-Phe (p-NH 2 ) .or 
a-p-arainocyclohexyl alanine, 

G 1 is Leu, Nle, Nva, N-a-methylleucine , Trp, rne, 
Met or Tyr, 

H is Arg, Lys or Orn which optionally is substituted 
by (C 1-6 )alkyl or (C 5-g ) cycl oal kyl , 

Ij is Pro, hydroxyproline, or 3 ,4-dehydroprol ine , 
and 

K, is D-Ala, 



WO 88/02756 



PCT/EP87/00593 



- 137 - 



and wherein E 1 and may be replacd by the other, 
D T and Kj , if desired, may be Cys which are linked by 
a S-S-bridge, or 

one of and K.^ is Asp or Slu and the other 
is Orn, diaminoproponic acid or diaminobutyric acid 
and wherein the residues D 1 and K 1 are than linked by 
an amide bridge. 

96. A compound of claim 95 which is of formula . 



Ac- ( 0 ) Phe(4-Cl)-(D)Phe (4-C1 } -(D)Trp - Ser-Ty r- ( D ) Ly s ■ 
ao 

(m £-ch,\p s '^a-)-£«tt-*j f 9- pso " (D)AlA " l,a 2 




97. A compound of claim 95 selected from 

i) 




Ac-(D)Pt»(pCU 



no i — I C«t 
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11) 



(0)Al»J« 2f 



Oi>^L( D )Phe(pCl)-(0)Pt«<pCl)-(OjTrp-S«e-ryc-(0)Phe-<.eu-Arg-Pro- 
o* i 



111) 



-Tyc-(0)LT»- 



0-(O)Pha(pCl}-(O)Phe<pClJ-<O)Tcp-Ser-Tyc-(O)Lfs-Leu-Arg-Pro-(O)AU s *« 2 



® * 



HO 



3 °- N » N , Hi. -tn s-deoxyf ructosyl -porcine-insul in 

99. N a ,Lys 12 -Nf Lys 21 -N-trfs-(l-deoxyfructosyl )-[DAla 2 ] 
hpGRF-(l-29)-NH 2 . 

100. N a -N^-bis (1-deoxyf ructosyl )Lys-vasopress1n. 
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101. A derivative according to any one of claims 12 

to 15 wherein the sugar residue is attached to the * 
amino group of the peptide by a coupling other than 
a direct N-glycosidic or direct amide bond. 

102. A derivative according, to any one of claims 12 

to 15, prepared by an Amadori or Heyns rearrangement. 

103. A derivative according to any one of claims 12 to 39 
wherein the peptide to which the sugar residue is - 
attached has a hormonal , hormone inhibiting, enzymatic, 
enzyme inhibiting or immunomodulatory activity, 

104. A derivative according to claim 103 wherein the 
peptide has a hormonal activity. 

105. A derivative according to claim 103 wherein the 
peptide has a hormone inhibiting activity. 

106. A derivative according to claim 103 wherein the. 
peptide has an enzyme inhibiting activity. 

107. A derivative according to claim 103 wherein the 
peptide has an immunomodulatory activity. 

108. A compound of any one of claims 12 to 107 as a hydrate. 

109. A compound of any one of claims 12 to 107 in acid 
addition salt form. 
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110. A pharmaceutical composUlon containing a compound 
« of any one of claims 12 to 107 in free form or in 

pharmacologically acceptable salt or complex form 
* in association with a pharmaceutical carrier. 

111. A composition according to claim 110 adapted for 
oral administration. 

112. A composition according to. claim 110 adapted for 
nasal administration. 



113. A compound according to any one of claims 16 to 100 
in pharmaceutical^ acceptable form for use as a 
pharmaceutical. , 

114. A compound according to claim 113 for use in 
diabetes, ulcer treatment or psoriasis. 



115. Compounds of formula Ir 



3 ~ \ — ( o-ca 



2 



A 
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wherein 



® 



is the residue of an insoluble synthetic resin 



Z is a direct bond or a residue which joins the 
resin with the acetalised formylphenyl group 

X is 0 or S 

R-j is hydrogen or methyl , and 

Y is the residue of a peptide alcohol which may 
bear protecting groups 

wherein the acetalised CHO- group is located in m- 
or p-position to the radical Z and a number of 
(acetal ised) formylphenyl groups are bonded to a 
molecule of the resin polymer. 

116. Compounds of formula Vr 
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5 



wherein 

(p) is the residue of an insoluble synthetic resin 
Z is the direct bond or a residue which joins the resin 

with the acetalised formylphenyl group 
X is 0 or S 

is hydrogen or methyl and 
A is a protecting group of the amino function, 
and the acetal group is located in m- or p-position to 
the residue* Z, and the resin bears a number of acetalised 
formylphenyl groups. 



WO 88/02756 



PCT/EP87/00593 



143 



117 ; , compounds of formula VIr f 

X-CH 

S \ VIr 

, /— v ca CH-NH-A 



wherein 

X is 0 or S 

R 1 is K or CH 3 

A is a protecting group of the amino function 

E is a residue which joins the group, Q£ with the acetalised 

formylphenyl group - 
Q£ is a reactive group which can react with another 

reactive group that is bonded to a synthetic resin, and 



q is 0 or T 

whereby the acetal group is located in m- or p-position 

to the QA-(E) - radical. 
2 q 
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118. Compounds of formula 



CHO 



wherein 



© is the residue 



an insoluble synthetic resin and 



Z' is a residue which joins the resin with the formyl- 
phenyl group, 

whereby the formyl group is located in m- or p-posi- 
tion to the radical Z*, and the resin bears a number 
of formyl phenyl groups. 



120. Solid phase synthesis of octreotide. 

121. solid phase synthesis of a peptide, having two alcohol 
groups or one alcohol group and one thiol group. 



119.H00C-CH ? -0-( O 




HCH 3 • 
pR-NH-C0-CF 3 



122. A peptide produced by the synthesis of claim 120 or 
121 . 
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